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= (57) Abstract: Methods for isolating, purifying, culturing and differentiation-inducing bone marrow cells capable of differentiating 
= into heart muscle cells; a method for proliferating bone marrow cells capable of differentiating into heart muscle cells by using 
= various cytokines, transcription factors, etc.; a methcKl for regulating the differentiation into heart muscle cells; a method for obtaining 
= ^ surface antigen specific to bone marrow cells capable of differentiating into heart muscle cells; a method for obtaining a gene 
S5 encoding this surface antigen; a method for obtaining an antibody specific to the surface antigen; a method for obtaining a protein 
= and a gene participating in the proliferation and differentiation into heart muscle cells of bone marrow cells capable of differentiating 
= iniQ heart muscle cells; and remedies for various heart diseases with the use of bone marrow cells capable of differentiating into heart 
= muscle cells. 
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t 

Jl'EXDyu^ ^—{'SV40 ©large TjrLii^fI^^J^;iTftMUfe h ^ ^Xi^ 

^-^^^ (o>m b tcmmtf ^mih^ntz at-i mmif^ u^ti^ [science, 239; 

1029-1038 (1988)3 o VfS'l^'^iP^s UBlS^i^ m vivo IZ^W-T^ t MM ^M^T ^-^isbs 
[Ce\i Stmc. &Fnnc.,n: 101-110 a996)X Wi9>mM-^<0m^mi±^ 

[Nature Biotechnology, 17, 139-142 (1999)]o 

^mm}R.tf^^^<^itti^mmx^^>\:,^mmmmm^m.miyX^m.izm\^>^^m'bm 

VN€>tScience, 264, 98-101 (1994)]o bA^b^i^^s ^<D:&^X:k.m<D>t^mmmmm,^ ' 

-•^mm. MB oval mmti^'^'fhmmx ^^zt i^m^ ^ nx v^ [science, m, 143- 

147 (1999); Science, 284, 1168-1170 (1999)]o -;5^ i^jes 
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bfcj^B/tP ^s 't^^MMt^'^'ihmm'r: § ^ 3 i:;^^^':MV^m^nfeD. clinical investigation, 
103, 10-18 (1999)] o ^#^{i.#^g #^^#Mrt^mt# bT> in vitro -C'J^Jiatg^^^^ 

qltEi^ 5^ ^ i i: ^ D. Clinical Investigation, 103, 591-592 (1999)]o L:^ b 

^itMMth:^^^^'^^^'^^^^^^'^'^^'^'^^^^'^^^^^^ Investigation, 103, 591-59? 
(1999)]o 

'i7:^#lia5|5CDJ^I^^N GFP(Green Fluorescent Protein) b D «>>f 
^^^'ftm^-e ^ ig.^^'fbt^CPuruUpotenO^jto tc^mm'^^ S C i: ^BV^aibfco ^ 

^tMswu ill^^»fe*^t^c^{br^JMMlEm^)^*#^rs- ^ 

i!t^< s DMSO (dimethyl sulfoxide) ifCDflfeCD-^^ A DNA ©BJ^^ ^;Wb^J®S#l3 
<fcoT%s St^fitJ (stochastic) ^3ill^i5«v J^M»43J:t;^#1§i5?i0fl^CD^^Jt:^'rb 
f S CI i: U 'J^^' A DNA om,^ 5=-;Wb^#ild&5^0iBJ5a^ ^ ©'Cp^^TO^cd 
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^^hmMlz:^^'^ ^^^t^m^i^i:^ bfeo ^ tz.mm^ (stochastic) -^^ihifis " 

ii3iH^(PDGF)^®-!^'f h :>!7 >^ S V^l* aU-trans l^^y' >^CD^#s t fel^ ^ 

:rD;?;^^>-er3— h Id J: D s >Mmmmm.<Dm^^mm 

■r:&t>t>s 2^^0ja:^jiT® (1) - (9 6) ^*i#i-rs*><D-efeSo 

S±SB (1) IB«B<^>jfflliao . 

(4) Jc.^s5j^Jia<^)^^-^<b^l^^n^it^i5BulKalaT•^fes±f^ (1) mmomma 

( 5 ) it^^^JiSlc::^Yb^€»tl:^J^:t■rss ±fB ( 1 ) mm(Dmmo 

(6) vIiMtP^JiSt3i9'{b-rstfe:*;^^-rSs JitB (1) i3«®|fflj§ao 

(7) #il:iPl^?H&tia*cD*)CD-t"^§s ±ia (1) IB«©«o 

(8) {msii^A^t^>N h43it5-7e7:;^A^^,5ijins4)®-e^s^ ±ia (?) 

( 9) -^f>:^#iiS*#«BMSC (FERMBP-7043) "e^^s ±fB (1) 

fB«6D«o 

(10) ^fe#:DNA0Ji^g^^;Wb^dJ;DiC^^mK:^S'<br5ti±^^&WT^^ JiiB 

(1) fB^cDmo 

(1.1) mfe#^DNAm^5^;Wbd5s 5-7ifS>'^i>>:j3a:tJC$;? 
^^;V>^;V7:r=^$^ K (DMSO) A*e):&5^*»^®«ttL^ii>:fe< 1@{CJ;S%CD 

-efe^d^^iff^^-rss ±13 (1 0) mmcommo 

(12) 7=^^^^—- fe'^^s iB^JS-^lfBrnt'^^tiST^y^ia^J^^tST^p^^ 
^— if-efeSs JtlB (1 1) IB«®!^JiSo 
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:g>±f3 (1) IB«g^«o 
±HB(13) fB«0«o 

(15) ji^j^o ^Dii^^ispti-:fev>-r ^c^i5W^©^fbiw# < m^K <fc d ^li^g&^ia 
ii^#mi:-rsx -tiB (1 5) iBmofmiiao 

(17) ■y-'f b:jbrf>^Jfii/^*R&^*i5iH-? (PDGF) ±.13 (14) ^fe 
(16) iBmcoWo 

(18) PDGF ;?J^'iB^J#-^ 3 S {± 5 -^^^ n § r ^ y ^IB^J ^ ^ PDGF.-e ^ 
JifB ( 1 7 ) f3m®Mo 

(19) ig^^^^*:7<yD;^i5^5^>tfeS, ±13 (14) (1 6) f3tl<D 

Mo , 

(2 0) if^ = Viil^U^y-f >^-e^S> ±13 (1 4) *feH: (16)l3mo^fl^o 

(21 ) Nkx2.5/Csx^ GATA4s MEF-2As MEF-2B^ MEF-2C^ MEF- 
2Ds dHAND^ eHAND, TEF-U TEF-3 43 «i: TEF-5 t'^tj: ^Uti^ ^ MUtl § ® "C. 
fe^. ±13 (1 4) Sfett (1 6) H3«0Mo 

(22) Nkx2.5/Csx ^15?^J#-^ 9 -^^^tlS:^^^ ^IB^J^W-T ^; Nkx2.5/Csx 
fe?>. ±13 (2 i) t3«®»o 

.(.23) GATA4 i^mnm-B 1 1 -e^;^ni>7' ^ y ^la^j^^-r ^ GATA4.-efe^^ 

±13 ( 2 1 ) l3«S<2)«o 

( 2 4 ) MEF-2A ifim.^m'^ 1 3 :r ^ >'miB^J^^^.^ MEF-2A^fe ^Sx 

±13 ( 2 1 ) fBtB^^Ji^lSo 
■ ( 2 5 ) MEF-2B *siB^JS-#. 1 5 "e^^tlS 7^ ^ ^SB^J^fe^-T S MEF-2B T-afe rSx 
±13 ( 2 1 ) IBS^^^flSo . . . 

(.2 6) , MEF-2C i^mnm^ l 7 T-a^nST.^ y ^iB>^J^#t-:2> MEF-2C "efe 
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JilB (2 1) iB^^«o 

(27) MEF-20 t^M^m-^ 1 9 -eS^ tl^T^^ ^IH^J ^ MEF-2D T -Ss 
Jif3 (2 1) iB«B«2)J^5ao 

(2 8) dHAND *Si2^j||^2 1 T-^^tl^T ^ ^ ^IB^J^Wt- S dHANDTfe^). 
±fB (2 1) iB«B^^«o . 

(29) eHAND ^^iB2^J#^ 2 3 "e^^tlS r ^ ^ ^IB^J^WT ^ eHAND T»$> 
±m ( 2 1) IBm<^^)i&o 

(30) TEF-1 yb^lB^m-^ 25T'^^n5T^^ ^IB^J ^^1" S TEF-1 "^fe S s 

jiiB (21) mm<^Bmo 

(31) TEF-3 t^mmm-^ 27vm^m'r^^ mwm ^m-r s tef-3 -e^ s n 

JifB ( 2 1 ) IB«B^^)iBII§o ' 

(32) TEF-5 ^*ia^J#^ 2 9 l:m.^n^y^^ J ^IB^U^^-r S TEF-5 -e^) 
±fB (2 1) f3^<fmo 

(33) SI^^J^Jiati5ilH^-2 (FGF-2) a: D ^C^S5«^(D^^*^^lJ^J$n 
JisB ( 1 ) IBtE^^^fflflSo 

(34) FGF-2 immm^ 7^tzl±8 IBm® ^ ^ KiE^J?fe^-r ^ FGF-2 T-fe 
±fB (3 3) IB^iO^JiSo 

(35) m-Bi^ DNA ©J!J4p« ^;Hb^J^Mv^-c. ^iM^?1^efe-r 

DMSO**e,)&::S^>&*^3^atnS'J>:fe< iat?feSil il^^Nf^il ±f3( 3 5) 

(3 7) >pi^^--^fd5x i5^J##liB«B©T^^^IB^jT-^^tLS7=^^7— if 
-e$)-g)s ±fB (3 6) lB«®:&^feo 
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(3 8) fB«®;^?*o 

(4 1) teB^5:>^c^fli^^»^3^5v^TiC.^M]^^®^'^bl3il^<H^^^ 
i:&tVe5i:-r2)x JifB ( 4 0 ) fB«®;&^*o 

(4 2) -^-^ b it]y(>i^^ PDGF-?!fe2)v ±sB (3 9)^feii (4 1) l3®©75-^o 
(43) PDGF t^m^m^ 3 ^ fcU 5 iBtt© r ^ y MlB^y-C-^^ n ^ PDGF ^ 

±^2 (4 2) mm<^:^^o 

(4 4) mi-^^it^y H y'u:^'^^^>l:$>^. ±IB (3 9) Sfeli (4 1) |B^® 

(4 5) 5: >i^U^y^>m-ti^^^ ±IB (3 9) ^fey: (4 1) ffii^©:^^o 

(4 6) f^^ia^**s Nkx2.5/Csx^ GATA4s MEF-2A^ MEF'-2B^ MEF-2Cs MEF- 
2D. dHAND, eHANDv TEF-K TEFS ^XU TEF-5 tf^.^ U^mt' ^Ml^fl^'P^ < : 

t i) 1 fTiT'fe s ^ <^4^m-r ±m (39) S « ( 4 1 ) IB^® :;^i*o 

(4 7) Nkx2.5/Csx 12^J#-^9 T?^$nST^ymia^J^^-r SNkx2.5/Csx 

T-S)Sx ±^B ( 4 6 ) I3«©:&?So 
(4 8) GATA4 ia^il#^ 1 lT"^^n?)T^y^iB^JSW-r^ GATA4-e^:g,s 

±13 (4 6) IBie^^^o 

(49) MEF-2A Hf. @B^J## 1 3 Tm^tl^T 5, ^mMn^^-Tt MBF-2A 
€)s ±JB (4 6) fBm®:€r^o 

(50) MEF-2BijS> iB^J#-# 1 5 -e^^tlST^ y i^lH^J^&W^S MEF-2B 
±13 (46) t3^®;^^o 

( 5 ,1 ) MEF-2C ifi. E^J#-^ 1 7 T-^^n§ T ^ y ^iS^J^Wr S MEF-2C 

±13 ( 4 6 ) IBlB®;^^o 
(52) MEF-2D ifi^ @B^J## 1 9 "e^^tlST ^ ^ ^IB^J^^-T § MEF-2D 
• 5. ±13 ( 4 6 ). i3®<^:5&^o 

(5 3) dHAND^> iB?J#^2 l:^m^mTK ^Mmm^mT^ dHAND-^;^:^^ 
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±HB (4 6) ia«£^^?£o 

(54) eHAND ifi^ m^m^ 2 3 -^m^ti^T ^ J ^IB^J^^^ ^ eHAND 
±fB (4 6) IB«6^^^o 

(55) TEF-1 i:^^ 2 5 T ^ ^ ^iB3?!J^^-r S TEF-1 Tafe 

±iB (4 6) mmo^-^^o 

(56) TEF-3 iH^J#-t 2 7 "C^^n^ T ^ y ^IB^U^WT ^ TEF-3 1?^ 
JiIB (4 6) IB^<^>7^^o 

(57) .TEF-5 iB^!l## 2 9 T^^tlS T ^ ^IB^J^^-T ^ TEF-5 
±IB (4 6) 13^*2)^^ 

(58) ^fe-f*: DNA ©JSJS^ 5^;Wb^J^^afig^i: bT^^r S ^m^if S 

(5 9) DNA OJiip^ 5^;Wb^0*Ss fe\ 5 -rit^->5^$;>^» J;tJf 

\^usois^ibf^^^i3'^^\^M'Pti^< i:*) Iffi-^^Sx ±IB (5 8) iBa^'MJf^sK. 

(6 0) 7^^^^— aB^J#-^lH3«cDT^y^iB^J-e^^tL§5=^p{^^— 
T•^S^ -hlB (5 9) lB«^CDiii^^?^^^Jo 

(6 2) J5&Ja6DiD^Jil^^M:^■e%^bTV^§H^:^p*1^-r YiJ^ >x ^^^^^ tfiJ' 

±fB (61) fBS^©it^^?^^^RIo 

(63) Ji^•^^DiC^ii^^lSPi{;l^3l^TiC^^«-N0D^'^fcllCi!l < S^^^^^^ h b 

T^W t- ^ c: 2: -r 5 W^fig^Jo 

(64) B&B®iii«^^l£Pg{3::fei^TiWlfflia^Ot0«'fb{c:i& < S^*Ss -b-^ h ^ -r. 

siit^JNpm^-r-Sx ±13 (6 3) fBacDJ^i^«$^^Jo 

(6 5) PDGFi?^:5, ±SB(6 2) ( 6.4) I3l8cDiC;NS5 
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(66) PDGF ib^^m^ 3 ^ 5 sd,moT\^ms,n-^M^ ±ib ( e 5 > 

(6 7) ^^^^35)^7 -f:/p:^t^^>-efe€)s ±IB (6 2) t.t^i± (6 4) mMCO 

(68) >^T•$).^^ ±fB ( 6 2 ) ^feii (64) HBIK^jCx^ 

(6 9) te¥E!^3i)^N Nkx2.5/Csx^ GATA4^ MEF-2A^ MEF-2Bs MEF-2a MEF- 
2D, dHAND^ eHAND^ TEF-K TEF-Z ti^^i^^^hUP ^Mi^n^s JlIB 

(6 2) ( 6 4) ia«®iC>S5?l^fiK^Wo 

(70) Nkx2.5/Csx i^^ m^m-^ 9 IB«OT ^ ^Ifi^J-e^^tL ^ Nkx2.5/Csx 
^:)o. ±IB (6 9 ) S3«OjiiNi5^J^^Jo 

(71) GATA4 t^. mn^-^ 1 1 IB«® T ^ y ^IB^J-^^^n^ GATA4 "Cfe 
( 6 9) IB«B^2>'C^i5?fM^Jo 

(72) MEF-2A ia^J#-^ 1 3 IB^CDT ^ J ^IB^JX'^^ tl^i> MEF-2A T*fe ^ ^ 
Jiui! (6 9) H3«g<2>'C^»fi^Jo 

(73) MEF-2B iB^J#-# 1 5 IBf^OT ^ y'^iB^JT'^^n S MEF-2B l^fe 

±fiB ( 6 9 ) IBOfi^^'C-^^^^^Jo 
( 7 4 ) MEF-2C >iP\ E^yS-^ 1 7HB<fe©7'$ y^ia^fjT^^ti^ MEF-2C T" fe. . 

±aii ( 6 9 ) IBfB^^'C-^iSJ^^^Jo 

(7 5) MEF-2D mmm-^ i 9mm(DT^ymmn-^^^ti^ mef-2d.t?$)Ss 

±,13 (6 9) SBftffi^^'ii^^Jf^^^Jo 

(76) dHAND i^. IS^JS"^ 2 1 13^®^ ^ifi^llT*^^^!^ dHAND T'&Sx 
±13 ( 6 9 ) iB^®'C^i5?^^^Jo 

(77) eHAND i^. lE^JS-^ 2 3lB«OT ^ ^ ^IB^OX'^^nS eHAND T'^Ss 
±13 ( 6 9 ) IBS^^i^^MM^Jo 

(7 8) TEF-ld5> ia^J#-^2 5f3^0T^^^iB^J"^^^nS TEF-lt^S. 
±13 (69) |B«®'C^i5?fM^Jo 
(79) TEF-3 i^. i3^!J#-^ 2 7 IB^OT ^ y ^IB^jT'^^n^ TEF-3 T'fe^^ 
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±13 ( 6 9) mm<^'mwMMo 

(8 0 ) TEF-5 t^. iB^J#^ 2 9 ISmOT ^ y mMn-^m^tl^ TEF-5 
±m (6 9) t3«g^'M?f^^^Jo 

(8 1) ±13 CD- (34) (Dh\-mi^imii^mm<Dmm^mi^^^;it^mmh 
(8 2) ±13 ( 1) (3 4) (o\^^-rMimf>^$m(Dmm^m^m^tt^i\:.m 

fe±f3 (1) - (3 4) m^-fnti^imfzmm(Dmm^m\^^^!Lii^nwitT?>. -sfc 

.(84) itm(D^^&MB:iFmmx'(D^mMm^izMT^m&mMBi^ifmx^n 
fe±f3 ( 1) - (3 4) (Di^^rtiif^imiztmcomm^^mm^tL i^x^^r^itm 

(8 5) ±13 ( 1) ~ (3 4) (D\^^-rtitf>imizmM(Dmm^^mmthxm\^^^ 

(8 6) ±13 ( 8 5) mm<D:&mxmm^tirc:m^^m\^^^ci}i^!i^WLtt^s t: 

(8 7) ±13 (1) ~ (3 4) (D\^^-rnti>imizMm<Dmm^mi.^^^t^^wi.t: 

(8 8) ±13 (1) ~ (3 4) m^TM!>imKmm(Dwm^m\^^:L}Lit^wLii 

(8 9) ±13 (1) - (3 4) ®V^•rn;^)^l^^C§3«BcDjfflJiS^ffiV^5c:t^iHFm^i 

(9 0) ±13 (1) ~ (3 4) m^'Ttitf^imiztmcDmm^mi.^^iit^i^mi:: 

(91) ±ffl(l)-'(34) ®V^■m**l]^^^:IB«^CDillS^C^FD;;<^— lf:^^3^ 
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p^^— ^fT-fe?)J:i«B (9 1) |3«©;&^o 

(93) ^^'fb$"&fe±lB (1)~(34) 

(9 4) xDp<^-^2i)S^ @B^J#^3 IfB^T'^^n^T^^^^ia^J^^t^.^^P 

iz-??fe?)_bf3 (9 3) fBiB^D^C^i!i^^^t&^l^o 
(9 5) ±IB ( 1) ~ (3 4) ®V>-rn>tPlJI{3i3«0«^'^A.:^^«±?io 

(9 6) ±13 ( 9 5) mm<Di^m±m^m\^^^^t^^WLtt^. ±m(i) mm 

^^PO^^e<J^c:^#^tl^•;&^-efetL{de#^CRg^^n:S:V^:^^f^ S.E. Haynesworthet al. 
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2)o mmhfcwmM^ l,oooxg^D5i^t^^i^^3J; w^^mmm. 

^ PBS (Phosphate Buffered Saline)T-?5fe?t-r So 2^X7" y ^ ^ 2 |e1# D jgbfc^x ^# 
fl/BflS^ 10%O FBS (^fl^ffM) ^-^tf a -MEM ( a -modified MEMX DMEM 
(Dulbecco's modified MEIvOjfe S V^K: IMDM Gsocove's modified Dulbeccb's medium)^® 

^$fflflS^^:•^|5^*"^§tV^^^l-l©^^tt^i!V^i^x M.F.Pittengeretal. Science, 284, 143 
(1999){C|Bm^ ^T,^:&^{3a-i?^#Mlffll^?t<^^J^ 1.073g/ml (D percoU fcSS bfe^s 

i.loo xg T- 30 i9-P^3iit^^^bT^®©«^iaiRt-S d iil^J; 0 -^l^f S3 

a So * fex mwummmiz. ioxpbs <^jp;?.t 9/10 ufe percou ^nmmua^ 

Taif^bfc^{3. 20,000 Xg-e 30 :9•P^BJC^^IIU ^JS 1.075—1.060 CDIB^^Iiliei-r 

iur^i^ti. 96 :^oDtg«:7-u- h(D#5^t^ i mm.<D^t^^x^mj^^ ^^^\^x^ 1 

^ GFP (Green Fluorescent Protein) ^— ?t^^^fflV>:fe:i^y^;V-fe;V - 

^ > ^ (single cell marking) <^iff ^ CI ^ i^J: D 3@S!l1-S CI aiJb^^'T? # :|,o 

OD^^^i^^-rSo SSPgSCDSPi^lc/N-y-^ :^An-Clli5:£^U :'cM#^Sl»)Hi-ro 
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T"^»ff ^(D^^i^J^^^tcT^Mti^V'^ :^(D^^ 2.5ml(D^mm:immhs 10%<D 
FBS. (4^a&{fifil^) ^^tra-MEM^ DMEM^ 25 i) V^{i IMDM ^CD^I^J^^fflJgife^ 

1.5ml um^<D^^-^:km^<Dmmmm(omw:LmhTLtso 

^mi:0< (fTtJ:m: lTi lll3-#) {c:FERMBP-7043 i:bT^i6^*^XV^So 

i?){3fflv^stgifei: (m^mcDikmmmm ^h)k^ 1996) 

^iQ bfex a-MEMs DMEM ^:^\^± IMDM if ^ffiV^ e)^^ o 

^mt3^«U-cii5S-r5c:2i3jjJ^«fS bv>o «dsJ§#J]ii-®Jcti5S"r§tSs mm^ 
DNA (Dm.^ ^ MtM^Mic <t s iS>>fb^#s ( 2 ) S^B(Dii:^B^^m.Mx^mbx V ^ S 

m-s (3) ill^M0'\®^^btg<&wt■-s#Bms}fe^i:i^#ll«^^ 
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PCT/JPOO/01148 



DNA ^Mtmh \^X\±. DNA IC^bTflJS^ ^Mb^OI ^^C-T-fb-^^^-e^ 

(feJlT 5-aza-C ilBg-r) s DMSO (dimethyl sulfoxide) ^ ^^^{f e)tl?> o 
397 . 579-583 (1999)]*i: e>n§e DNA ®flJ&P< ^;Hb^mafc: J; St^'fti^^CD:^ 

Smmol/l e> lOinmol/l ©P^CDMSJ^l^ ^ J: d JCl 5-aza-C ^i^\^mM^(D^Mt^^ 

j|ffljia^mt#-r s ^ ^ d^T- § s o mm^ n s ic^jl5lfflfla^d:^g« 2 ~ 3 a t« \mmmm 
,«-x®^ibi:i#<H^i:bT(±s -y-^ h t^iS^^x mmi5^'^^ m^m^^ 

T^ FGF-2 2;BSS3-rSo ) s :Ri$:fi«JJcy:s ia^J#-^7 ^feliST-^^nS FGF-2 «e 
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^^^^ b-c {^s :7 >f y D ^ ^ ^ > ^'jCsfli^B^mPiT- jC\fli^^^^T-^m b 

mm^m^ tvt f^s 't^;^ y Nkx2.5/csx (lH^J:il^ 9 : 7 ^ y ^ 

SB^Js IB^JS^-^ 10 : J^aiB^J) s GATA 7 T ^ 'J— lilS-TS Zinc finger Mlg¥H^ 
GATA4 (iH^J#-# 11 : T 5 y MWSM^ iB^J#-^ 12 : MttlB^J) > myocyte enhancer 
factor-2(MEF-2)^ r ^ U-iCS-rS^^H^MEF-2A (ia^J#-^13 : T'^ ^^IE^J, 
IB^JS-^ 14 : i^SSB^J) s MEF-2B (i3?a#-§- 15 : ^MIB^Jh 1S^J#-^16 : 

mm) X MEF-2C (mm^^ i7 :-r^ ymwMs mmm^ isim^mm) i:MEF-2D 

(iBi^US-^ 19 ^IH^Us Sa^J#-^ 20 : M^MW ^ basic helix loop helix 

it^m t ^ dHAND mmm-^ 21 : r ^ y ^ib^Js ib^js-^ 22 : u^wm) t bhand 
(iB^j«# 23 : r ^ y ^iB^J> ia^j## 24 : umim . TEA-DNA m-^mmwm^ 

y ^ ^ -izm-r^ TEF-l (iB^J#^ 25 : T ^ ^ ^1B^J^ i2^J#-S- 26 : Jg«iB3«J) , 
TEF-3 (iB^J#^ 27 : y ^Ei^Js iB2^J#-^ 28 : Jtg^lB^J) i: TEF-5 (E?^J#-^ 
29 :>^y^i2^J. iB^J#-^30 : j^^lB^y) :^c.ir<fefelf ^Cl iiiJ^-e ^So 
±Mbfc^^S^id:s ^H^:&:3- DNA ^iC^i5m■^®^'^bl6^#"rS'^ 
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S {3 J; D -r S jJ^T* ^ S o 

D U :fe cDNA ^ >f U -^x ^ U — - > ^1" S c i: ,t ») X it^S5^5^^>^b 

^ i: b T ffl V ^ :g> ^ *^ § S o 

laOEhdocardial endothelial cell)> ^ y a >0|fla(Cushion celD^ it^^^J^i^g55|BJI|S^ iC^M 
Immunol., 141(8) , 2797-2800 (1988)]^ {i FACS^[lnt. ImmimoL, 10(3). 275-283 

(1998)], ^tzii^,t^mmm^(D^'(tm^^T^^mmmizmmm^j^^'m^(oru^'^ 
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±m<D^mm^^^^^^^^'^^^^^ \yx\±. i:]¥-^)\^^mmt^tm^p 
umwm^^ mmMm]Hmmm. medical view, 1993) 

m^—l-. MEDICAL VIEW, 1 9 9 3) $)§V>ii^MlllM«fc D^A^^ jundkins^ (jSI 
iii^^l^^m^ to:^!^ MEDICAL VIEW,1993) ^mmT^^^ifiX'^^o 
6 . ;C>@5?F^fi^M 

.2^^B^CDjC\i5?f$^^J«is ^fe#:DNA®JiJS^5=-;Wb^Js J3^i^©'t^Jia^^fIiiT♦^3^ 
'C^S5^9"fb^#S^^ bT(±. ■y-'T b:^'f tr^S^^^s ^^tS-^. ^¥H-?:fe if<^ 
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mi^^ J- 1 0 —40ng/ml <D PDGF ^e^^fetf^C-t ^ § „ PDGF bT idCs 

^^H^ L.-r »x y ^ T.mmmm'T' Nkx2.5/csx m^m^ 9:T^ym 

fg^Js i2^J«-^ 10 : i^^mm) s GATA :7T ^ U— t^M-rS Zinc finger Mlii^H^ 
GATA4 (iB^J#-# 11 : 7*$ y ^IB^Js IS^JH"^ 12 : J^^IB^J) > myocyte enhancer 
factor-2CMEF-2):7 r ^ U-{CMt-Sa^H^MEF-2A (BB^J*-^ 13 : 7^ y^iE2?Ux 
IB^J#-^14 : m^SB^J) N MEF-2B (IB^JS-^ 15 : / ^I53?!Jx ia^J#-^ 16 : 
min) s MEF-2C (lE^JS-^ 17 : ^ ^iB^Js lB^a#-^ 18 :,^»IB^J) MEF-2D 

(iB^J#-^ 19 : ^^la^liN ia^J#-^ 20 : i^&mW > basic helix loop helix 
H^tdH-r S. dHAND iWMm-^ 21 ^mWM>, @B?II#-^ 22 : m^Mm) h eHAND 

mnm'^ 23 : t ^ y ^ib^Jn ib^js-^ 24 : uMm^}) . tea-dnam^s^^s^ 
7 ^ ? ij —test" s TEF-i (ia^j#-^ 25 : T ^ y ^iB^js rn^m-B 26 m*ia^j) > 
TEF-3 (iB^j#-^ 27 : y ^iB^js mmm^ 28 : ^aia^j) TEF-5 im^m-^ 

( 1 ) Tt^^^i^^ J: f S'Ci^i5fl^^^f^J 



WOill 4NI4*) 



pc:t/jpoo/oii48 



/ < y — > ^^^^iSKi^A-r s o 

©^^^(iHIV "t? ^1/^^ fi^fe® gag^ poU envs vpr^ vpu^ yifs tat^ rev^ nef^if©^^ 

yv" J m.\% ^ ^ Rep(p5,pi9,p4o)s vp(Gap)«i: if ©^e^ V> 5 c 

tf ^ )\^7s^^ ^ — 5 K i: l/Tid: MFG [Proc. Natl. Acad. Sci. USA, 92, 6733- 

6737 (1995)]^ pBabePuro [Nucleic Acids Research, 18, 3587-3596.(1990)3 , LL-CG^ CL-CGs 
CS-CG^ CLG Ooumal of Virology, 72, 8150-8157 (1998)]^ pAdexl [Nucleic Acids Res., 23, 
3816-3821 (1995)]^ ^'MV^^^So 

#x ^^j ^ HC> ^ h ^ P <7 ^'^^ ( t h CMV) CD lEGmmediat e early)5i^^6D 

rn^— ^ sv4ocr)l50^7*p^— iS'— ^ 1/ hPe7>f;i/;:^®rDt— ^— ^ ^^^'D 
^;r4<>rp^— i^'— s t— hi'a ^y^ga^lT-p^— ^— , SR ^rp^-:^-^ 
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H^jl 2-227075] ^ U 5jt 7 I ^ 3 >^ [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] 
«^^^J^M3^-f S ^ ii**"^ ^ S [Nature Genet., 8, 42 (1994)]o jt^fe^t^^^JJClM V^ S 

13 j^ tpMMiiaS^ bfe_hIB®SlPJK:^flbT3tfe^?&^l3^ffl^S c: ii^-e^So 
(2) me!g^^^^^1"^'ii^^^^^J 
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K f ?) 3ti^ 0 DMA »rM-5&^Mt- o 

m^i^^ U l::T(Escherichia)Jlv ±^^T ( Serratia ) P V ^^/-^^xU 

( Corynebacterium ) :7Hf>^5^ 7=^ U A ( Brevibacterium ) ty j.-^Y^^::^ 

(Pseudomonas) >'W1/:^ ( iBaciUus ) ^^D>^^^^y»>A ( Microbacterium ) 

m^lZMT^MM^ i^;i/H'^D ^ -fe;^ ( Kluyveromyces ) Mn 1?- y :^ n "^-f -fe;^ 
( Saccharomyces ). Jlv :$/'^/t^ y U V^f -fe;;^ ( Shizosaccharomyces ) hUn;:^3j^ 

b> ( Trichosporon ) Ms S/r7r::2i-^ -fej^ ( Schwanniomyces ) M^lZMT ^W^-^WJ^ 

^3^^^^^$^ — Ji bTtts ^J^lis pBTrp2^ pBTacU pBTac2 (V^-rtl^)^-«J 
— x'>7\-f DTfJiK) s PKK233-2 (Amersham Pharmacia Biotech x pSE280 

(Invitrogen^tM) > pGEMEX-1 (Promega:^:^) ^ pQE-8 (QlAGEN:^:!^) , pKYPlO 
i^UBS 58-110600] s pKYP200 [Agriculture Biological Chemistry, 48, 669 (1984)] ^ 
pLSAl [Agric. Biol. Chem., 53, 277 (1989)] ^ pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 
(1985)] s pBluescrft)t II SK(-) (Stratagene ^t^) >. pGEX .(Amersham Pharmacia Biotech 



ti'/O V pin -3 (Novagen^fcj^) ^ pTerm2(USP468619U USP4939094^ USP5160735)s 
pSuj.c x, pl BMO^ pTP5^ pC194s pEG400 [J. BacterioL, 172, 2392 (1990)] ^^m^f 

^ti^^!7 9 — til^t^^ ';4?V-A3S-^iB^J-??$>SS/^-<>-i$^>>V:«ry (Shine- 
Dalgamo) iE^J2iW^=l \' > tOm^M^ti^^m (^J ^ 6 - 1 8 ±^S) tTOUfe 

VXo {<*'J;t(^. trp^D^— (Ptrp) s lac ^D^-^- (P lac) ^ p^^i/D^— ^ 

— , F%ro^— ^— s T7 ra^— iJ'—^ccc^^JPM-^^r— i^^{v:^^•r§rD^— 
^— , spol ro^— ^— s spo2 7*D^— penPT'n^— — ^^&lfsc:2i 

i^X'B?>o ^fcP trp:&2-Oit^J^-&ferD^— ^S'- (Ptrpx2) ^ tadrn^— ^ 
— , letl ro^r— ^57— [Gene, 44, 29 (1986) ] , l&cTT yu=E—'$f — CO X'^^X^'^iZ 

IS31 ei( ^ ^ n 7* n ^ — — ^ * ffl V ^ S d 1 3&s-e ^ S o 
^ ^<D^t M¥ ^ iRl-t ^ ^ ^ ^ ^ ^ o 

WL^'^s tS^J^J^-. Escherichia coli XLl-Blues Escherichia coli XL2-Bluex Escherichia coli 
DHU Escherichia coli MClOOOs Escherichia coli KY3276s Escherichia coli W 1485,, 
Escherichia coli JMl09s Escherichia coli HBlOl^ Escherichia coli No.49x Escherichia coli 
WSllOx Escherichia coli NY49s Bacillus subtiliss Bacillus amyloliquefaciensy Brevibacteritun 
ammoniageneSs Brevibacterium immariophilum ATCC14068s Brevibacterium sa'ccharolytictmi 
ATCC14066^ Corynebacterium glutamicum ATCC13032,, Corynebacterium glutamicum 
ATCC14067s Corynebacterium glutamicum ATCC13869s Corynebacterium 
arAtnariHnphilnm ATCC13870n Microbacterium aimnoniaphilimi ATCC15354x Pseudomonas 
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Acad. Sci. USA, 69 , 2110(1972)] , h^^Jj^ (#|iBg 63-248394) . ^feii 

Gene, 17, 107 (1982)-^ Molecular & General Genetics, 168, 111 (1979)(CfBi6CD;;&^^^ 

(ATCC37115) ^ YEp24 (ATCC37051) ^ YCp50 (ATCC37419) ^ pHS19^ pHS15 ^ 

M^i^. PHOSzTTJ'e—^-^ PGK:rn^— ^ gap yu^-'^—^ ADHro^ 

gg^ll -T-p^^^-^ gaiio rp^-^^J^— > t— h$^3>J/>gi^^7-p^— 
MF a 1 rn^— ^— s cup i rp^— ^— ^^^t:fScii:3{j5i?^So 

ll^lDIlSi: btrtix ■b->;/:tfD ^-fe;^ • -b tfi^J:^ ( Saccharomyces cerevisiae ) ^ i^' 
V^f'ytlU ^-fe;^ • 'l^^^ ( Schizosaccharomyces pombe ) ^ ^ -^n^-fe;;^ - ^ 

( Kluweromyces lactis ) > b U 3::^:!j%n > • ( Trichosporon puUulans ) > 

J. 7 ? -TJ]/}^^::^ ( Schwanniomyces alluvius ) ^^feltf d So 

•i^ ;il I ^ S C i: i^X ^ {is 1/ ^ > D 3f? — 3 [Methods in Enzymol., 194 . 

182 (1990)] ^ X :7 j: D [Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] ^ @^ 

6j| 'J ^ "i? A^D- Bacteriol., 153, 163 (1983)^ Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] 

pcDNAKlnvitrogen ^±i^s pcDMS (Invitrogen ^fcM) s pAGE107 3-22979 ; 

Cytotechnology, 3, 133 (1990)] ^ pAS3-3 (i^^^p 2-227075) . ^ pCDMS [Nature, 329, 840 
(1987)]^ pcDNAl/Anip(lnvitrogen ^fcJ^)x pREP4(Invitrogen i±M)x pAGElOSCJ. Biochem., 
101.1307 (1987)] . pAGE2lO m^Myrj-t^^ht^X^ ^p 
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^^■e#s ^J^l^s -9-^ (t h CMV) CD lEGmmediate early)5t'fe^FCD 

^;4-^-07*n^— ^57— ^ t— ^5^— s SR a7°D^— ^J^- 
^t^JMBSfcU-rttN t h®«-ea&e:^T;W^ (Namalwa) «^ ■t^;^®^^^"^^ 
S COSaiSN • ^\A:^^-(Dmm.'^^^ CHOms HBT5637 C^|§© 

63-299] m^m-f^^ti^'^^^o 

311/^7 h pr^^—t'— ^3 >^ [Cytotechnology, 3, 133 
(1990)] , U >^:*r;V^"i7A^S (^H^JZ 2-227075) ^ U aii^^- 3 >^ 
[Proc.Natl.Acad.Sci., USA, 84, 7413 (1987)^ Virology, 52, 456 (1973)] m^m^ ^dil 

*s-T?^5o m^mmm=^(omn^^ni^mti:. ^mm^ 2-227075 '^m^i^?>\i^itmm^ 

2-257891 #i&^{z:f318^ tlTV> ■S^&^tCJfl DTfr^fe "^CLtiP-^^^a 

3 > • "^^^ — X» 7* • h U — • x'— o-T^HBaculovirus Expression Vectors, A 

Laborator'^ Manual, W.H. Freeman and Company, New York (1992)]^ \- •7'P 

— ;i/X • • • ^'^-f ::^P J^— > h l-38(1987-1997)x 

Bio/Techn-logy, 6, 47 (1988)iFli|3m^nfe:&?Slc:a:-:?Ts i::^)^-^ 

S^;^^fc::feV^■r^V^e>tiS^t^^^A^^^$' — i:bTH:N ^J;?.i^N pVL1392s 
pVL1393^ pBlueBacIII ( ^ Invitrogen ^tM) ^^^if^^tt^-^^^o 

califomica nuclear polyhedrosis virus)^:&^V'> S cl § 
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M.^Ml^tVCl^s Spodoptera frugiperda CD|i|3^|fflJia'gfe ^ SfQ^ Sf21 [Baculovirus 
Expression Vectors, A Laboratory Manual^ W.H.Freeman and Company, New York, (1992)] ^ 
Trichoplusia mCDrnMB^'^ § High 5 (Invitrogen :i±W) ^^fflV^SC^tfT'tSo 

2-227075] ^ U ^ 7 i 3 >^ [Proc. Natl. Acad. Sci. USA, 84. 7413 (1987)] 

)ig D^olecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press (1989)] {3fB«^i^•CV^S;^^^^3^|lUT^ ^^^M^ m^^^M^ 
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t 

'ffe^M^{b-^^-> ^7°h>s BM:^^:^^ 3— >;;^^~7'U n 

^> A^^^ffl v^ ^ iii A*"^ t ^ o 

15'>'40''CA?J; < s *g*^P^iis Mit 16 mr^-- 7 HP^T-feSo i^^ft' pH {i. 3.0—9.0 

^Id^-f vrnt:>l/-/?-D-^::^:i/^i5' htr^y'i^K (IPTG) t^p7'D^— 
^-^^v^fe^^^^^<5'-■eW^K^^febfe^^C^^^^^a■rSi:§t^l^d:-f > 

^uvp^ (lAA) ^^^^fe^^^iIPb'c^)«tv^o 

. SljJ^JilJJS:£^^mi:bT#?)nfe?1^®^m#:^^«-rsi&*i6ii bTtix -Jil9!{3^ 

ffl^tlTM ^ F?PMI1640 i§Jfe [The Journal of the American Medical Association, 199 . 519 
(1967)] s Eagle (O MEM^Jfe [Science, 122, 501 (1952)] ^ ngfe^MEMigife 

[Virology, 8, 396 (1959)] s 19 9 [Proceeding of the Society for the Biological 
Medicine. 73, 1 (1950)] ^fe^iCl^^e>^m^::4=H^BJfil?•^?&^^^bfe:mife^^ffiV^S 

ai'^pH6'-8x 30~40»C> 5%C02:i^:aET^®^i^T'e l--? Bf^fr^o 

bT*J:i^o 
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ffl^tlTV>5 TNM-FHi^^ (Pharmingen > Sf-900 II SFM J^Jfe (Life Technologies 
^iiSSe) N ExCell400^ ExCell405 JRH Biosciences ^SlUSi) ^ Grace's Insect Medium 

[Grace, T.C.C., Nature, 195, 788 (1962)3 ^:&fflV^ ?) d h t o 

HPA-75 (H^<b^i±a^) ^ t^>^m v^feis-f U^V^'yy^ s- 

Sepharose FF(Amersham Pharmacia Biotech ^t^^® W > ^ffi V> |^-f :t ^ H 
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^KDX'^izv'cmn^mm^wthx. mxit. mnm^5^ lo^ 12, 14, le. 

18^ 20, 22. 24. 26, 28idxmo'^mi^n^T^y^mmn^^T^mi^w^^^\f 

;V4fn;v^, tBoc mt-y^ji^:t^iyfy)i^^=.j^^mm(o^^'^mm^^'Dx^mm-r 

^iLhlfiX^^o ^^fes 3ltS AdvMiced ChemTech ^±Mn Perkin-Elmer Amersham 
Pharmacia Biotech 4it®iN Protein Technology Instrument ^tMN SyjitheceU-Vega 

^4JlE:^M'^l^i5^s Fabri^, QTM:R^M^ x';i/7 5'>^M^ ^ 

h n > 1? U 7'J^,^^^^ Duchenne MM^.:^ h D 7 — }fe>tbSo Ctl^ 

>^JW y^^V>^ ^hnvh'UTs i^;^ hP7 -<>:6;2;rcD3t'fe-^ 

^m^^P'®HT•^^i^i:*^'^^^"tl^^ [t^^^, 30,1302-1306(1996)] o t-^Ct)trs 
±136 (1) T'fBffibfe«<E^^^^M©^^^-^fflV>^CiiT'2|s:^0J(DiQ\^tt^ 
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^mMT ^tjim±^ }^(D>Mm(DmB^^^^T^±-^'j£i^m-^i^wsm^ 

■ ■ ■ I 
^TP^y'^l^h (Complete Freund's A<«uvant) ^ {i^ zKM^ti7';V ^ <7 A W S 

I^® »7 ^ >^ 2f 3 i: t {^^-^-r S o 

mtnMcD^-^lii:^ l 0 @ 1 ~ 2 § td 3-10 JUfr ^ c 3 

m^^MM.^ imm^^m^m (elisa^) : e^^i^ai 1976 Antaodies-A 

Laboratory Manual, Cold Spring Harbor Laboratoiy, 1988] ^ i^XM-^^ o ■ 

^m^^J^Tk^-fb^-a-^ ^i^«?S^;fe{iJt7jcS^ISs )KM-r5c:^(3;j;DWrec: 
#lDltei:b-CiS> 8-Tlft^r::i>Mi4ve7:^ (BALB/c -tilMi^ia** 

"t?$>5 P3-X63Ag8-Ul(P3-Ul):^ [Current Topics in Microbiology andlmmunologyi 18, 1 
(1978)] , P3-NSl/l-Ag41(NS-l)^ [European J. Inununology, 6, 511 (1976)] , SP2/0- 
Agl4(SP-2)^^ [Nature. 276, 269 (1978)] . P3-X63-Ag8653(653)^ [J. Immunology, 123 , 
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1548 (1979)] ,P3-X63-Ag8CX63)^ [Nature, 256, 495 (1975)] '^^::^^^0^^m 
5j< i; ^ n ;Hjt;#: S «^ n -:^;i/tn;#:^^llf s l^Mf S ii UT H:^ ^ 

^^^T^:^^'^^ ^^"^ VP^^ya >^CProc. Natl. Acad. Sci. USA 85, 5738-5742 
(1988)]-^ Representational difference analysisCNucleic Acids Research, 22, 5640-5648 

(1994)] J: :j^^^$> If S i:^ 3&5"^ # S o 

^^mi^bfe^^^ cDNA -^ilMbfe^s ^^i59-'fb cDNA ^-f >J — 
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ii-fellJl^Sdh 'fo't?^^ [Science, 261, 600-603 (1993); Nature Biotechnology, 17, 

487- JVM) (i999)]o 'Sr >X h 7 ^;/^7°^i:y:x ^9'^^i/^^:^;^lE3nI^^)0^g-6s 

^ari3-?>m^^.^tJ^flS^ if CD^Mi: J: D bfe mRNA .^ffl if^xt:^ 
DNA tBr > 'r cDNA ^ P — >ihT^ fe i&CD — >^ ^ bt ffl V > S CI iJ^T ^ ^ o 

cDNA \±^co±Mi^m&n^mmt^^ hx. m cdna — K-r-ssa^d^ 

i9^<b ^ S fe i2> tJi^ffi S c: i: ds-e § S o 
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mmmmm. ^m^y^\'. ^mit-^m. m^m^mii 

BrdU ®3iDa2.^«i> BrdU :&#Mfi*J^-^iS'r^i^;#^^Mv^fe^^^^fc:<k t)^--5.S 

^M'B:^<Dy'^'^'-'$' — t GFP(Pleen fluorescent i>Totem^ s 

^CD;^||lC{i cardiac troponin I(cTND©7*D^— ^5^ — 
If tl S Q. Biological Chemistry, 273, 2537 1-25380 a998)]o 

§ 5 o 
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TERT 5*^^ 7* P ^— ^ — GFP(Green Fluorescent proteinX ^1/ 7 x ^ 
Siafi^O C3H/He ^^/X 10 J^-— t^^I'^^V^T^^U ^T^il^mQtc: 

lOOmg/ml penicillin^ 250ng/ml streptomycins 85mg/ml amphotericin ^^^^^ IMDM 

mcOtobfe#--W(singlecelDS3(5©iiJi»^^A£bfc (WTn '^Um^^f^^l^ 
{3)5: <t a J- 5-aza-C b 24 bfe^s IMDM ig^Klft^T^ ^ 



wo <• I 4X144 
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-400 mmBi(D>\:^i&wi.xm^T^t^. '^tiizM\^x'^^>(.mimmm^<Dmmii d ^ 
iti^tc't.^mmm^> ^^^i^T^^^^xm^^ 120—250 mom^xmwmizm^i^f^^ 

V^T:^ RNA ^ll^fbfeo dli^s RNA ^mMt bT Supersciptll reverae 
transcriptase(GIBCO BRL^tM)^fflV^T First strand cDNA §-^J5gbfeo 

dliZ^ iC^mmB^^^^^A'Bi^(D^M^^mT^rc:iblZ^ ^ First strand cDNA^^ 
UT. mmm^ 33-58 tl^ bfei^^BB^J^Wr S-^figDNA &^V^T^Sfi«J PGR 



wo 01/48149 PCT/JPOO/01148 

actin:fe<ttP/? -skeletal acting J^ ^^T-^^ MLC-2a, MLC-2v^ ^MW^t^^ 
ffijt^^m^'C^^ Nkx2.5/Csx, GATA4^ TEF-1^ MEF-2C^ MEF-2Ds MEF-2A ^ffl 

ANP <Dmmi^i^W>n^^ 33, 34 (DUmm^^t^^^ DNA BNP ©iii^tCia: 

38Cptg»lE^J^W^-S'^^ DNA^. ^-MHCOtititeUilB^J^-^SQ. 40 (DU&WSM 
^^■r^-^fi&DNA ^> a-skeletalactinCDJiil!iJctt@E^J#-^4U 42 CD^t^iE^J^^fT 
DNA /? -skeletal actin (DmUH^-itMn^-^ 43, 44 ®S»1E^J^>&1- ^^-^-^ 
DNA :&,MLG-2a CDii^StJiBB^JH-^ 45,46 ©Je^gS^J^^-T S-^^ DNA :fe,MLC-2v 
COt^m^iiM^f]^-^ 47, 48 ©J^SSE^J ^^1" S-^fi^ DNA Nkx2.5/Csx a)JiiIi tCl {if 
«9«J jrf^ 49, SOCDJtgS^^j^^f S^^DNA^, GATA4 Olii|itC: {d:@a^J||-t 51^ 
5-j oiii^iB^J^Wt'5'^J^DNA TEF-1 ®iii|@t3{d:lE^J#-^53^ 54 CDii*iB^J^ 
{/r o-S-^DNA :&,MEF-2C ®iii|@fc:{iIB^J#-^ 55,56 ©^aSB^J^:i&'^5-^^DNA 
^r, MEF-2DCDti*if^ra^J#^57,58CDmSiB^J^W'r?)-^^DNA.i^, MEF-2A 
<Dif}«raiC{iiayiJ#^59, 60®J^^IB^J^;t-rS-^^DNA^fflV>feo 

M U 2 a ^ «> 

i^mm'C>C^WamBf'^^<t bfc#il,«T♦^±^ Nkx2.5/Csx, GATA4, MEF-2A,MEF-2C, 
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MEF-2D, TEF-l 3^fe^©^m*s^^^tlfeo ii3i4'CD#flS*^2J'f^^5E^biifl^-e 

IB^bfeo ^WjMi^i^^ 1.49niM CaCljj^ 4.23mM.KCU 25mM HEPES(pH7.4):g 

miu bfe iMDM mM^-vm^ Vs Diaphoto-300 mi^mwM(-:=i >^m)T^ u& 25°c 
RTA-iiooM (H^^mttM) ^mi^^xm^miz^iyfzo ^ojg^s 

^-fb^^f i 4 mmm ^ d iii^^S5«M*siis^ n^p^j^ ^ ^mizmm bfe o 

i^^y= W >3/ S^- J. ^ ^ V ^ {i: eOmm y ^ ytn:^^^ >HMy^ ^ ^yl/a. (fibronectin-coated 
dish:Becton Dickinson:?!^) \iZ.M%^ 33*Cn ^"^O^^^CDm^Wtm^i^X^W^^ -=> 

^Ss Mig«?^t:5-a2a-C^^^i^3/zMi:3a;SJ;amJnb}fe_t7!x M{Cs PDGF 
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?iJg{*PDGFji lOng/ml^ l/^y' ^ IQ-^M) o 

5-aza-C CDo^^^^&O bfeig#7^>f ^/rtT'ttJ^ 3 iUcDm*si5^«|^flai::feS0lC^ 
U PDGF:&^5p-r^tJ^ 4i!j> PDGF h 1/^^ >K<£l^^»Sa-r ^ M 5 flJO 

M CD 5-aza-C CD'f^t) 0 {3 10 /z M CD DMSO ^^JD U 2 4 I^P^i^^ Ufe^s 

Nki2.5/Csx j3<fct;^ GATA4itfe^3&s^mbT j3 Ds S-aza-C ^» Ufc ^ ill^^CD', 
'tt:a^WbfciC^t5^SS"^feSi^^**5^^^1'feo i<Z)^Stff3^mttN 5-aza-C DMSO <0 

^t®cD^tfe"e& ^^^^*^DNA cDflJ£^-9^;Wb*5;ii^i5$ffl3gcD;9->fbt:i0^-t?$, Siii:^^ 

btv^^SCD^Ps 4) i:5fe^<bTit>i5«mcDs ^J^{*J3iJI5m«i:irt::0^^bRrife:fe^ 

• x'— (Single ceUmarkmg)(D^ 

^ -^#A bTlii^ bs ^CD^^'fbgl^^-frT^si bfeiBfiSA^ircD J; d J&mtc 
bfciPT^Jifbifeo 
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GFP5g'&^^^3^^'e-SU hni>-f;i/;^^^^— r^:^^ 1* GAR3-GFP :j3 
J;tJf, Ecotropic M-i^^^^M^'^^ pCMV-Eco y^^T,^ — Molecular 

Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) 

H ^> ;^ 7 31 3 > {d:fe;lT<D3i D {iff o }fe o 

GAR3-GFP u h ne^-f Kdna i pcmv-Eco :7"^>^ 

A h*'^^ ^— DNA 5US^ 250mM CaCla (pH6.95) 0.5ml iZM^X^M^:^^ ^<DMWl 
>r I ami 0^jL — >^{3AtLfe 2XBBS [50mM BES(N,N-bis(2-hydroxyethD-2- 
aminoethanesulfonic acidX 280mM NaCU 1.5mM NajHPO^CpHB.gS)] 0.5ml (C^TbT 10 

i;n?5 K^-e-x 37»C. 5%C02^iiS®l^^<£fflV^T^§«<£fTo;fe:o SBx 
^MlZ M'C. 5%C02?iS©^l|3^^fflV^Ti@#^^Tofeo 
JSttli^^i^b-t: 2 B^l3> mm±m^ 0.45 m >f (MilUpore^tSS) "e^^ 

io-\ io-\ 10-*Ci?|3Kbfeo 

li^^^jix^^ >73i^>->3>$H3-SMBK:2xio<j|aJ8a/'>3i;i.ai^SJ:-5K:6» 

Hexadimethrine bromideCpolybrene) (Sigma^M) ^^3nbs it\W5MM-^<D^'(hW^ 

^m-r^^^yt.wBms^(oi^m±m2mi^^-( )\^xm2mL tmw^Vs 33'c,5%co2 

MtC33''C.5%C02m®^'|iP^^ffiV>TlS#^ffofeo 

1000 m^tc^ 1-^(0 GFPm&mmt^^^^^-^mm^^mtco 
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5-aza-C ( Sigma n PDGF-BB (Peprotech ^fefcM) ^ aU trans U^J-f > 
m (Sigma ^±M) ^ ^n^-naimjg sum, lOng/mls IQ-'M 5 ct d mMb, 'MM 

.bT 2 H^js J;tJ^ 4 H^tcidisigm^^^m^fr^ h i: ^)^^^l^mPDGF- B B imPDGF 
ilB&t-K aU trans l^^y-r>'^^±^i:I^IC?^je7?Wbfeo 

mmmo^ifi gfp i^tsiii^feoT v^ ^mmmm. 'mmuh^^i^im'mmtii gfp i^t^ 

GFPPtttC5Sfco-r v>^«^fflo 3ffiMo»^ffl:iP'M^tifeo "r3&:*>t»s "^^ih^ 
^mUiy^ ^itM^MU^ ^ \zitMmmmU-^ (stochastic) Od^^ bT < S 

c 2: {c «}; s Jt^Mfla-Na)l0''^b^II-^^ ^^w^^p^ff bfe^ 

M#:fi*] t3 {is -^^hmM^'tSOMZs Nkx2.5/Csx ^ GATA4 jt-fE^ ^ -f ^ 

^^j'— ^fflv^-?:#AbT^ -e®^^9^'^bM^^•^-rJt^i5m'\®^'^b<D^^<gctfta^bfeo 

^-fs Nkx2.5/Csx ^ GATA4 CD^t-fe^^^^^^-^S Bfi^-^N 1^ h n e7-r;i/:^'<^ ^ 
—y^y^ ^ 1* pCLNCX (Imgenex tD{3 Nkx2.5/Csx GATA4 

pCLNC-Nkx2.5/Csx h .pCLNC-GATA4 ^UMbfeo U h )VX^^ ^—^=7::^ ^ 

l?pCLNC-Nkx2.5/Csx 2;pCLNC-GATA4:feJ;Ufs Ecotropic3tfe^^^?i#-e^S 
pCMV-Eco 7"5'>^5 l^'^^'ii!^ — ( inigenex ^ ^ ^ Molecular Cloning, A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1989)^lc:fB^©7^;i/* U ^W^:^ 
PEG ifc^^^SMV^Ts Mi^®^V^ DNA bfeo . 

gag43<fcpfpol^^?^^^f?> 293 «^ 1/5 ^fj-^ 10cm 7^ -f S^^Kim^U — 
ST'Cs 5%C02 jaSE®MIP#^ffi V^T i§«^ff o fco 
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I 

pCLNC-Nkx2.5/Csx^S^/^{d: pCLNC-GATA4 h D t> ^ )\/7.^^ —y^^T^. ^ H 
DNA15 g t pCMV-Eco ^ K ^ — DNA 5US^ 250inMCaCl2 (pH6.95) O.Sml 

IZIJW^X^M^'^^ ^OmWuk 15ml©^J-— 2XBBS [SOmM BES(N,N- 
bis(2-hydroxyethl)— 2-aminoethanesulfonic acid)^ 280inM NaCU 1.5mM Na2HP04(pH6.95)] 
O.Sml lC?iTL/T lO^P^^?a"^#g^Hi-feo ^O^s CCD DNA BifBfclffljic 

i^ife^^^l^lUT 2 B^fcs 0.45 m ^ (Millipore^fcii) "^a 

ti. >':7 3i^S^3>^-i±§MB{c:2xio*aJia/e7:ii;i/i::5:Sj:-5K:6 

JlfB-em^i ufe T> -f ^-^^^tr^MtCs i^^ae s g/mi i: s j:^ ti, . 

Hexadimethrine broinide(polybrene)(Sigma:j±^) §^iabs JC^^iiJ3^-^<D^'^bil<fe^•t" 

2 BF^^§«>^^T^fe^^ G418^||MS 300 /zg/ml{35fe§J;at-mjDU ^^tCS 
C (D J; O Id s U Nkx2.5/Cs.x ^ ^5 V a GATA4 ©S^JBK^mUljiaK: O V > 

iii^OTJis^©:9^<bti^ w-r s :^ #aiBia® 7^ D >^ 

Repeat Amplification Protocol(TRAP)^{i:<t tJititbfe (Oncor^ffcM TRAPeze 
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Telomerase Detection Kit) o ^ lf^*4©^^lAJiifi>Jfi^«{>l-^ tlTV^felT D 

fe^. IX CHAPS ^^^JD;?., ^±'^ 30 ^m^Uhtco ^CD^^ ^^il^ 

fciBflS^S: 1.5ml ^TSttmt-lHllRU 14,000rpm-e20:9•P^^JC^:^>||(4°Cs HITACHI :}±^ 
liimacCF15)U _h?*<£«Jftai^^i: UTHIlRUfeo Protein assay (BioRad^til) 

X' #|||fflJJSc:Dtt^a mrt {^43 J: Img/ml -e ^ o o 

• . ' ■ ■ ■ ■ I • ■ . ■• 

*i*@5&ff ofeo Taq J}^ U ;>< ^— if ii: EX Taq polymerase (^Mjt^) <£fflVNfeo Sii&J^ 

T^®^*4{i: 10 X (0.25%bromophenol blue, 0.25%Xylene cyanol FF, 30% glycerol) 

^ 1/10 S^JD bx 12.5%;J< U U (TRAPeze Telomerase Detection Kit 

©:rD b zi— ;^^c:fB«^I^TV^salDBl^) {3^-^. 250mV^mE-Ft?^aibfco ?^ 

FluorolmagerCMolecular Dynamics :S^±W ^ffi I ^ t b o OS^> ^^lJgJliai?SCD^ . 

7";i^^McD7";i/^S^U>i? (1ml) ^MVNT^:t^>>5^— ;i/30mg6D J^F^ig-^ 

(NONAKARIKAK1CO.,LTDNK-174-I4)"^^^<&^m{z:^o"r 1 cmtSif^^U & + 
(HONAKA RIKAKl CO.,LTD NY-334-08)-etOllb^^^^aibfeo OV^-e"T'f ^ D :7 

3iif- (pi;?;) T'W* imm«5^^l§.bcici^p^ a 
(22G) 0^i^ifAbnJ^d^e)M't-ttiU ci0t|-^£:«''f Klc-!?--7D — 
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(20G) 0^1^jism^t^fc:#Xbfeo ccD^Mtl/Xt! V— ii/i-^m 

f^mMO MODEL SN-480-7) ^ 100 fe > lnil/^T?^U 

i^S®•e^WiiH©j^;t^^;^#— h^^CNONAKA RIKAKI 
co.,LTD) ^fefflv^-C^^^jS:^^ J:-5lcbTRI^bfeo B^'^tPS<fcDSSPt3iq| 

<^ufeo ajjfii^>^'?^'J^-^®«^^xt?±jfiiu (imi) 

C S^— x;V"9->f 30G ©tf t$';W\y2^|fe^ N730) ^0{tT'li^5l^g|${C 

njfis^ni 1 -^mtci>i:^Mmm^(D^itm^m-r^'^^:^nmmm^ pbs t^^^stfe^^^: 

^ O.lml^AUfeo ":3V>7! ETHICONi±ii{0 4-0 ETHIBOND X761^^(,>tJja#<DEB^> 

DESIGN FOR VISON 4.5 X SURGICAL TELESCOPES VNTTfT 

5 Wistar rat(H:$: SLC ;^;^^*t)il 6 E^fe^MB b;fem> 70% jz^ y — 

(GibcoBRLi±M) (ox-otdiocmmmmmmm^^nmz^Xy^ m^Rxfmm^m 

m^Wmvtzo i^V^t Cl^^e>©#^DM^g^>'^■t^^■?!WD^ 20G mi^^^mftc 10ml 
ffi^lf^il (7^;i/^*t^) <^MV>Tv (D-PBS, GibclBRL:a:M) ®7KJ{t-^#|)t4' 

^ bfeo C CD<fc -5 K: bT^#feiBfl§#3tM{* 50ml ^^mW (BBCTON DICKINSON 

^6mL<D D-PBS ^Kmm Vtzo^]^^ ^ >^'^3i;VMjfil^tl-^3SlCX^jJgigt^ct|-ai!| U }fe 
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o <t -9 50ml ^MW^^X^ tc 1.073g/ml tlfe Percoll(Amersham 

Pharmacia Biotech *tM)/D-PBS?g (25ml) ±fc: 5mlfiMl/fe^^ ^M^t? 3,100ipm "t? 30 

D-l»LiS -C- 2300rpm-t? lO^^^itxiS-MU ^HUfe^Sg^a^HI 

IR L o fullR U fe^fl^li 20%FCS^ 100 ju g/ml penicillin, 250 ng/ml streptomycin, 85 
// K ml amphotericin (GibcoBRL :^:^) ^^tsMDM^M (GibcoBRL {CM^ U 

tco c<D^ii}!xx'mm.mmwi.^mmvri:hiL^. iHiiRbfe#iifi^ajia«:-^fh4.7xio' 

#aiil^i«Brd(± 2—5 X 10* :S a: ^ C lOcm gCDllWBSffl®±g#M (^4^ 
5S-74t5ii. WT iOcmi§m^iB&1-) 3*JcJ::jii§> co^igft^ (^>'^'-^%t^) Kit as^C. 
5%co,iCI&T'm^^PI$&Ufco JgJfea 24 l^F^^. 72 I^P^^K:^l>^ti4^^^tSlUfeo 

j^Ua^ h EDTA^aaTttjiJSU 2/3l± Am\(DU^m (10%DMSO, 50%©'&ii 

ffi^ailia*S-^±?t> 40%CD7fe^M±|Bt&m) {CM^U 2ml^^Ji.— >^ (^^'^— 
MiM) (Z l^mtc^ lml^^VXmBUl^l^. Bt) l/3«I0cmig^jni2tJc{^^ 

St?{±3?P'L> 6 'i7:J^;wri/—h (BECTON DICKINSON :jftM) ICia: 1 »> t) 5 

X 10^ flStC 5& 5 ct^ ^ jfe t h 7 ^ ^ > S :3 r- h bfe 6cm 
(BEGTON DICKINSON ^tM Biocoat) {dJi 1.3 X lO^^lC^ S ^ li^M^^W'^M iy-^o 

1 S^tC 5-TlfS^^e^> (Signia:a;MN l^^t-g 10 //M) ©^5^^&JD;?.fe%<D^^ S-T'lf 

PDGF-BB (Pepro Tech EC LTD.%t^x lOng/ml) ^ aU-trans Ix ^ 

>^ (RA. SIgmattMs J^?il|lO-«M)^Jn^fe~«m©M*^i^^^4^1§#^firVV 

2 BF^i^^U^c^t-lSlfe^^^tfebfe (^^CDJ®-^H:i§i&^m^K:||J^PDGFs aU-trans 
U^^-Om^M. 2S^i:4S^l3$^,CJp;tfe) o ^©3~4 H^id, Jgflfc^^ 
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tSlU smm^^^tda ^<D^^5-TVi^^i^>^ PDGF-BB^ ^ ^ ^m^iU^tz 

:^mMiz j:n«^s >tsmmm<Dmm-^ ^ uizm^^w"^ >t^mm<Df^m-^ ^xrizf^mM 
(Dmmizm^rj^'mwi.mm. mmm^^s mmi^i^. Rv^^ti^mm^t^u 

m^m-^ 3 3 - Aoomm<Dmm:'^m dna 

iB^J#^3 4-AXiB^JCDiji0J:^^DNA . 
lB^J#-^3 5-A:i:iB^j©Si0J3:-^^DNA 

i2>^J#-^ 3 6 - AXlB^JCDfiB^:-^^ DNA 

mmm--^ si- x:rMm(Dm.m:^m dna 

fflB>^J#-^3 9 -AXiB^J(Z)iiBJ:-^J^DNA 

i2^J#-^4 l-AXiB^JCDi5iBJ:'^^DNA 
iB^J«-^4 2-AXlB^j0iiBJ:^^DNA 
iB^J«-^4 3 -AXl2^J<DiiBJi:^^DNA 
iE^J«-^ 4 4 - AXiB^J©ii0J:-^^ DNA 
iB^J#-^4 S-AXfS^JCDiiB^r^^DNA 
iB^Jli-^4 6-AXiB^J©UiB^:^^DNA 
IB5y^-^4 7 -AXia^j0S^B^:-^^DNA 
i5^J#-^4 8 -AXiB2?lI®B5iB^:^^DNA 
1B^J#-^ 4 9 - XJ:Mm<Dmm:'^m DNA 
IH^JH-^ 5 0 - AXiB^J©M:^^ DNA 
iB^J#-^5 l-AXiB3?!JOiiBJ:^fiKDNA 
iB^J#-^5 2 -AXSB^JCDiiiar-^^DNA 
IB^JH-^ 5 3 - AXia^J©gJiB^:-^^ DNA ' 
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@B^j#-^ 5 5 -js^jimncomm:^^ dna 
is^j#-^ 5 6 - j<niwm<Dmm:^^ dna 

m^m^ 5 7 - AM^JCDiJ^B^r-^fiK DNA 

@B^j«-# 5 8 -j<nmm(Dmm:^^ dna 
iB^j#-^ 5 9 -j^nmncommi^^DhiA 
mnm-^ 6 0 " A^iaa^uomBj:-^^ dna 
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9. ^<i7;^#llfi5fe^iBiaBMSC(FERMBP-7043)-e^S, m^SlfBmCD 

10. I^Cii*: DNA <D^^ ^JVitl^iJ: D it^iSilBflStciiS-^-r ?)te:*>*^-r 5s sl^^ 1 IB 
^^i3fBiBcDlffliao 

16. Ji^BcDiC^fli^^all^c43V^T>ii^i5«-\cD^>^b^ci!l < jb^i^-'f h m 



wo 01/48149 



PCT/JPOO/01148 



17. -b-^ vti^ i^t^mM^^wm^ (PDGF) Tfe^x maum i s^fettieia 

18. PDGF i^m^m^ 3 ^ fcJi 5 T'^^nS T ^ ^ ^IB^J^WT PDGF T-$> -Ss 

21. I^^S^^s. Nkx2.5/Csx, GATA4^ MEF-2A> MBF-2Bs MEF-2C^ MEF-2Ds 
dMAND, eHAND. TEF-1^ TEF-3 43J;tJfTEF-5 5ffi^3&»P,^^nS*)CD-efe§x 

22. Nkx2.5/Csx t^imm^ 9 tm.^n^T^ ^ mSe^J^^-r^ Nkx2.5/Csx 

ii^nm 21 latg^^flSo 

23. GATA4 ifW^m^ 1 1 T-^^tl€>T ^ ^ ^@B3?!l^W1-?)GATA4 
Jri21.fi2i|i£cDiiB@o 

24. MnF-2A punm^ 1 s-r^^n^T'^ ^mm^j^^-rs mef-2a t-^s^ m 
5Kifi 21 i^m(omUo 

25. MI-P-2B 3{P*iB^Jl|-^ 1 5 -e^^ n § 7^ ^ y ^iB?y ^^^S-r S MEF-2B ffe m 

jkjw 21 aaii©^flao 

26. MEF-2C;5)SS3^J#-^1 7-C^^nST^ymiB^J^^"r5MEF-2Ct?^S^ M 

27. . MEF-2D jb^lB^J^-^ 1 9 ^ ^ ^IB^J^^-T S MEF-2D tfeS^ 3t 
Ajtin 21 IBiBOi^llSo 

28. dHAND i^mn^^ 2 1 T'^^tl^T' ^ ^ ^Se^J^SW-TS dHAND T-2fe-5x It5l< 
^ 21 IBlgOJ^fl^o 

29. eHAND i^UMm^ 2 3 -^^^nST ^ ^ ^IB^J^^^fS eHAND '7^^b^< 

ig2if3m®,«o 

30. TEF-1 i^mnm^ 2 5 x-^^n^ t ^ ^ ^ib^^u^^-t § tef-i 5^ 
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31. TEF-3 2 7 '^m.^ti^T^^mMm^mT^ tef-s -eabSs it^ 

33. ^il^^JgatimH-?- 2 (FGF-2) ^3;C^^^J|a-\CDi^>^b^»J$nSa»^ 

34. FGF-2 *SiH3?U#-^ 7.$feH: SIB^CDT ^ y'^lB^J^^^-T -5 FGF-2 "T^ ^ 

33 iBacD^jaao 

42. i^-f b:ij-f >3&SPDGFTfe5> it^]l 39 ^ 41 IB® CD:?5-^£o 

43. PDGF ^EB^J#-^ 3 ^ fcJi 5 f3«CDT ^ ^ ^IH^jT^^n^ PDGF Tfe 
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45. tr^^>i^5 v^>'>f VM-r-fe^N SI^:®39*feti41BB«(D^^o 

46. I^^m^t^^ Nkx2.5/Csxs GATA4^ MEF-2As MEF-2Bs MEF-2Cs MEF-2D^ 
dHANDs eHAND^ TEF-l^ TBF-3 i>^tj:^Utl'^mii£tl^s ^^3^39 

tfe{d:4i|B®©:?5-^o 

47. Nkx2.5/Csx t^. iB^J#^ 9 T'^^tl^T^ 5. ymm^mT^ Nkx2.5/Csx-e^ 

48. GATA4ijS. 12^J«-^ 1 1 T'^^nST^ >'^iE2?!l^*^S GATA4 T*Ss If 

^xg 46 fBttcD:;^^*o 

49. MEF-2A>&J^ lB^J#-# 1 3 T'^^tlST' ^ y^lB^J^W-T ^ MEF-2A-^fe:5^ 
li^]S46|BSft©:?S^^So 

50. MEF-^2B:Jj5s 1B^J#-^1 5-e^^tlS7'^-/'^iB2?!]^W-rSMEF-2B-^^ 
Bi^]S46t3«g®^^o 

51. MEF-2C^. iB^J#^l TT-^^tlST'^y^ia^J^^-rS MEF-2C-?feS. 

m^]^46Kifea>:?&^o 

52. MEF-2D IB^JS^ 1 ,9 T-^^tl-ST^ ^ ^miaa^J^^f i> MEF-2Dt?^Sx 

46 |Bmo;^^So : 

53. dHAND^S. m^M^2 dHANDT-*:^^ ft 

aR:® 46 fBm<D:6-?*o 

54. eHAND IB^J*-^ 2 3 "^^^ S ^ ^ ^BB^J^W^ ^ eHAND T'^ It 
^Ji46fBm®5&?*o 

55. TBF-1 @B5U#-^2 5^^$nST^y^iE5US*1-?) TEF-n?$>S^ §t 

46 i3a©:&?*o 

56. TEF-3i^x @B2?y#^t2 7 T*^^nS7'^^^i3^J^*.-ri>TEF-3T'^Sx ^ 

57. TEF-5>J^s m^*M^2 9-C0.^tl^T^JMWM^^-t^TBF-S'^$>?>s m 
^:g46fBlgCD:&^o 
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59. DNA (Dm.^^Mhmi^y^;^^^—^s 5 -T-tfe^^S;!* J;tJf DMSO 

65. -9- h :^ >f > ^5 PDGF -efe a^ 62 ^ i54 IB«0^tNM?^m^FJo 

69. $Kii:a^*S, Nkx2.5/Csxs GATA4, MEF-2A^ MEF-2B^ MEF-2Cs MBF-2D^ 
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. SEQUENCING LISTING 
<110> KYOWA HAKKO KOGYO CO. , LTD 

<111> ADULT BONE MARROW-DERIVED CELLS HAVING THE POTENTIAL TO DIFFERENTIATE 
INTO CARDIGMYOCYTES 

<130>11217W01 " 

<140> 
<141> 

<150>Hll-372826 
<151>1999-12-28 

<160>60 

<170>PatentIn Ver.2.0 

<21D> 1 
<211> 411 
<212> PET 

<213> Homo salens 
<400> 1 

Met Arg.Ala His Pro Gly Gly Gly Arg Cys Cys Pro 61u Gin Glu Glu 
1 5 10 15 
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Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly 61y Asp Ser A.la He 

20 25 30 

Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 46 

Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 - 70 75 80 

Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 

85 90 95 

Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cy-s Gly 

100 105 iio 

Gly Gly Gly Ser Gly Gly Gly Gly Ala Pro Arg Arg Glu Pro Val Pro 

115 120 125 

Phe Pro Ser Gly Ser Ala Gly Pro Gly Pro Arg Gly Pro Arg Ala Thr 

130 135 140 

Glu Ser Gly Lys Arg Met Asp Cys Pro Ala Leu Pro Pro Gly Trp Lys 
145 150 155 160 

Lys Glu Glu Val He Arg Lys Ser Gly Leu Ser Ala Gly Lys Ser Asp 

165 170 175 

Val Tyr Tyr Phe Ser Pro, Ser Gly Lys Lys Phe Arg Ser Lys Pro Gin 

180 185 190 

Leu Ala Arg Tyr Leu Gly Asn Thr Val Asp Leu Ser Ser Phe Asp Phe 

195 200 205 

Arg Thr Gly Lys Met Met Pro Ser Lys Leu Gin Lys Asn Lys Gin Arg 
210 215 220 
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Leu Arg Asn Asp Pro Leu Asn Gin Asn Lys Gly Lys Pro Asp Leu Asn 
225 230 235 240 

Thr Thr Leu Pro He Arg Gin Thr Ala Ser lie Phe Lys Gin Pro Val 

245 250 255 

Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin 

260 265 270 

Arg Met Asn 61u Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 
275 280 285 ' 

Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He He Lys Thr Met Glu 

290 295 300 

Leu Pro Lys Gly LeU Gin Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 
305 310 315 320 

Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro He 

325 330 335 

Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

He Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 

370 375 380 

Glu Ala Leu Met Ala Asp He Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 400 

Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 2 
<211> 1233 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1236). 

<400> 2 

atg cgc gcg cac ccg ggg gga ggc cgc tgc tgc ccg gag cag gag gag 48 
Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 

1 5 10 15 

ggg gag agt gcg gcg ggc ggc age ggc get ggc ggc gac tec gee ata 96 
Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala He 

20 25 30 

gag cag ggg ggc cag ggc age gcg etc gee ccg tec ccg gtg age ggc 144 
Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 45 

gtg cgc agg gaa ggc get egg ggc ggc ggc cgt ggc egg ggg egg tgg 192 
Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 .55 60 

aag cag gcg ggc egg ggc ggc ggc gtc tgt ggc cgt ggc egg ggc egg 240 
Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 ■ 70 75 80 

ggc cgt ggc egg gga egg gga egg ggc egg ggc egg ggc cgc ggc cgt 288 
Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 

85 90 95 

cce ccg agt ggc ggc age ggc ctt ggc ggc gac ggc ggc ggc tgc ggc 336 
Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cys Gly 
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ggc ggc 
Gly Gly 

ttc ccg 
Phe Pro 
130 
gag age 
Glu Ser 
145 

aag gag 
lys Glu 

gtc tac 
Val Tyr 

ttg gca 
Leu Ala 



100 
ggc age 
Gly Ser 
115 

teg: ggg 
Ser Gly 

ggg aag 
Gly Lys 

gaa gtg 
Glu Val 

tac ttc 
Tyr Phe 
180 
agg tac 
Arg Tyr 
195 

gga aag 
Gly Lys 



aga act 
Arg Thr 
210 
ctg cga 
Leu Arg 
225 

aca aca ttg cca 



£iac gat 
Asn Asp 



ggt ggc 
Gly Gly 

age gcg 
Ser Ala 

agg atg 
Arg Met 
150 
ate cga 
He Arg 
165 

agt cca 
Ser Pro 

ctg gga 
Leu Gly 

atg atg 
Met Met 

cct etc 
Pro Leu 
230 
att aga 



ggc ggc 
Gly Gly 
120 
ggg ccg 
Gly Pro 
135 

gat tgc 
Asp Cys 

aaa tct 
Lys Ser 

agt ggt 
Ser Gly 

aat act 
Asn Thr 
200 
cct agt 
Pro Ser 
215 

aat caa 
Asn Gin 



105 

gcc ccc 
Ala Pro 

ggg ccc 
Gly Pro 

ccg gcc 
Pro Ala 

ggg eta 
Gly Leu 
170 
aag aag 
Lys Lys 
185 

gtt gat 
Val Asp 



egg egg 
Arg Arg 

agg gga 
Arg Gly 
140 
etc ccc 
Leu Pro 
155 

agt get 
Ser Ala 

ttc aga 
Phe Arg 

etc age 
Leu Ser 



110 

gag ccg gtc cct 384 
Glu Pro Val Pro 
125 

ccc egg gcc acg 432 
Pro Arg Ala Thr 



tgg aag 480 
Trp Lys 
160 

age gat 528 
Ser Asp 
175 

cct cag 576 
Pro Gin 

gac ttc 624 
Asp Phe 



aaa tta cag £iag 
Lys Leii Gin Lys 
220 

aat aag ggt aaa 
Asn Lys Gly Lys 
235 

caa aca gca tea att ttc 



ccc gga 
Pro Gly 

ggc aag 
Gly Lys 

age aag 
Ser Lys 
190 
agt ttt 
Ser Phe 
205 

aac aaa cag aga 672 
Asn Lys Gin Arg 

cca gac ttg aat 720 
Pro Asp Leu Ash 
240 

eiaa caa ccg gta 768 
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Thr Thr Leu Pro He Arg Gin Thr Ala Ser lie Phe Lys Gin Pro Val 

245 250 2 55 

acc aaa gtc aca aat cat cct agt aat aaa gtg aaa tea gac cca caa 816 
Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin 

260 265 270 

cga alg aat gaa cag cca cgt cag ctt ttc tgg gag aag agg eta caa 864 
Arg Met Asn Glii Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 

275 280 285 

gga ctt agt gca tea gat gta aca gaa caa att ata aaa acc atg gaa 912 
Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He He Lys Thr Met Glu 

290 295 300 

eta ecc aaa ggt ctt caa gga gtt ggt cca ggt age aat gat gag ace 960 
Leu Pro Lys Gly Leu Glh Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 
305 310 315 320 

ctt tta tct get gtt gee agt get ttg cac aca age tet gcg cca ate 1008 
Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro He 

325 330 3 35 

aca ggg caa gtc tec get get gtg gaa aag aac cct get gtt tgg ctt 1056 
Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

aac aca tct caa cce etc tge aaa get ttt att gtc aca gat gaa gac 1104 
Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

ate agg aaa cag gaa gag cga gta cag caa gta cgc aag aaa ttg gaa 1152 
He Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 
370 375 380 
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gaa gca ctg atg gca gac ate ttg teg cga get get gat aca gaa gag 1200 
Glu Ala Leu Met Ala Asp He Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 .400 

atg gat att gaa. atg gac agt gga gat gaa gcc 1233 
Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 3 

<2li> 196 ' 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Gys Gly Tyr Leu Ala 

1 5 10 15 

His Val Leu Ala Glu Glu Ala Glu He Pro Arg Glu Val He Glu Arg 

20 25 30 

Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

Glu He Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 

Pro He Arg Arg Lys Arg Ser He Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

Lys Thr Arg Thr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 

100 106 110 

Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 
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115 120 125 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val 61u Tyr Val Arg Lys 

150 155 160 

Lys Pro Lys Leu Lys 61u Val 61n Val Arg Leu Glu 61u His Leu 61u 

165 . 170 175 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

Thr Asp Val Arg 
195 

<210> 4 

<2ii> sys 

<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(591) 
<400> 4 

atg agg acc ttg get tgc ctg ctg etc etc ggc tgc gga tac etc gcc 48 
Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

1 5 10 15 

cat gtt ctg gcc gag gaa gcc gag ate ccc cgc gag gtg ate gag agg 96 / 
His Val Leu Ala Glu Glu Ala Glu He Pro Arg Glu Val lie Glu Arg 

20 25 30 

ctg gcc cgc agt cag ate cac age ate egg gac etc cag cga etc ctg 144 
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Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

gag ata gac tec gta ggg agt gag gat tct ttg gac acc age ctg aga 192 
Glu He Asp Ser Val 61y Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

get eac ggg gtc cac gee act aag cat gtg ccc gag aag egg ccc ctg 240 
Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 Sd 

ccc att egg agg aag aga age ate gag gaa get gtc ccc get gtc tgc 288 
Pro He Arg Arg Lys Arg Ser He Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

aag acc agg aeg gtc att tac gag att cct egg agt cag gtc gac ccc 336 
Lys Thr Arg Thr Val lie Tyr Glu He Pro Arg Ser Gin Val Asp Pro 

100 105 110 

acg tec gcc aac ttc ctg ate tgg ccc eeg tgc gtg gag gtig aaa cgc 384 
Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

tgc acc ggc tgc tgc aac acg age agt gtc aag tgc cag ccc tec cgc 432 
Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

gtc cac cac cgc age gtc aag gtg gcc aag gtg gaa tac gtc agg aag 480 
Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 155 160 

aag cea aaa tta aaa gaa gtc cag gtg agg tta gag gag cat ttg. gag 528 
Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 
165 170 175 
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tgc gcc tgc gcg acc aca age ctg aat ccg gat tat egg gaa gag gac 576 
Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg 61u 61u Asp 

180 185 190 

acg gat gtg agg 533 
Thr Asp Val Arg 
195 

<210> 5 
<211> 241 
<212> PRT 
<213> Homo sapiens 
<400> 5 

Mel Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 

I 5 10 15 

Leu Val Ser Ala Glu Gly Asp Pro He Pro 61u Glu Leu Tyr Glu Met 

20 25 30 

Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 '75 80 

Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met He Ala Glu 

85 90 95 

Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 

100 105 110 

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 
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115 120 125 

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val 61n Cys Arg Pro Thr 

130 135 140 

61n Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu He Val Arg 
145 150 . 155 160 

Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

165 170 175 

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

Ala 

<210> 6 
<211> 723 
<212> DMA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(726) 
<400> 6 

atg aat cgc tgc tgg gcg etc ttc ctg tct etc tgc tgc tac ctg cgt 48 
Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 
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1 5 10 15 

ctg gtc asc gcc gag ggg gac ccc att ccc gag gag ctt tat gag atg 96 
Leu Val Ser Ala Glu Gly Asp Pro lie Pro 61u 61u Leu Tyr Glu Met 

20 25 30 

ctg agt gac cac teg ate egc tec ttt gat gat cte eaa cgc ctg ctg 144 
Leu Ser Asp His Ser lie Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

cac gga gac ccc gga gag gaa gat ggg gee gag ttg gac ctg aac atg 192 
His Gly Asp Pro Gly Glu 61u Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

ace cgc tec cac tct gga ggc gag ctg gag age ttg get cgt gga aga 240 
Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

agg age ctg ggt tec ctg ace att get gag ecg gee atg ate gee gag 288 
Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met He Ala Glu 

85 90 95 

tgc aag acg egc ace gag gtg ttc gag ate tee egg cgc cte ata gac 336 
Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 

100 105 110 

cgc aee aac gcc aac ttc ctg gtg tgg ecg eee tgt gtg gag gtg cag 384 
Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

115 120 125 

cgc tgc tec ggc tgc tgc aac aac cgc aac gtg cag tgc cgc ccc acc 432 
Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

cag gtg cag <itg ega cct gtc cag gtg aga aag ate gag att gtg egg 480 
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Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu lie Val Arg 
145 150 155 160 

aag aag cca ate ttt aag aag gee acg gtg acg ctg gaa gac cac ctg 528 
Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

105 170 175 

gca tgc aag tgt gag aca gtg gca get gca egg cct gtg acc cga age 576 
Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

ccg ggg ggt tec cag gag cag cga gcc aaa acg ccc caa act egg gtg 624 
Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

acc att egg acg gtg cga gtc cgc egg ccc ccc aag gge aag cac egg 672 
Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

aaa ttc aag cac acg cat gac aag acg gca ctg aag gag acc ctt gga 720 
Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

gcc 723 
Ala 

<210> 7 
<211> 155 
<212> PET 

<213> Homo sapiens 
<400> 7 

Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 
1 5 10 15 
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61y Ser 61y Ala Phe Pro Pro 61y His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

Tyr Cys Lys Asn 61y Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He Lys Leu Gin Leu 

50 55 60 

Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 75 80 

Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cy^ 

85 90 95 

Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 110 

Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 

130 135 140 

Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
145 150 
<210> 8 
<211> 465 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(468) 
<400> 8 



wo 01/48149 



PCT/JPOO/01148 



atg gca gcc ggg age ate aee acg etg cee gee ttg cee gag gat ggc 48 
Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro 61u Asp Gly 

1 5 10 15 

ggc age ggc gee ttc ecg cee ggc eae tte aag gae ccc aag egg ctg 96 
Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

tac tge aaa aac ggg ggc ttc ttc etg cgc ate cae ccc gae ggc cga 144 
Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

gtt gae ggg gtc egg gag aag age gae ect cac: ate aag eta c£ia ett 192 
Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He Lys Leu Gin Leu 

60 55 60 

caa gca gaa gag aga gga gtt gtg tot ate aaa gga gtg tgt get aac 240 
Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 75 80 

cgt tac ctg get atg aag gaa gat gga aga tta ctg get tct aaa tgt 288 
Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

gtt acg gat gag tgt ttc ttt ttt gaa cga ttg gaa tct aat aac tac 336 
Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 110 

aat act tac egg tea agg aaa tac ace agt tgg tat gtg gca ttg aaa 384 
Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

cga act ggg eag tat aaa ett gga tec aaa aca gga ect ggg cag aaa 432 
Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 
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130 135 140 

get ata ctt ttt ctt cca atg tct get aag age 465 
Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
145 150 155 

<210> 9 
<211> 324 
<212> PET 

<213> Homo sapiens 

<400> 9 , 
Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

1 5 10 15 

lie Leu Asn Leu Glu 61n 61n Gin Arg Ser Leu Ala Ala Ala 61y Glu 

20 25 30 

Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu 

35 40 45 

Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

LeU Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 
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130 135 140 

Phe Ser Gin Ala Gin Val Tyr 61u Leu Glu Arg Arg Phe Lys Gin Gin 
115 150 155 160 

Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 

165 170 175 

Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

Pro Pro Pro Pro Pro Pro Ala Arg Arg He Ala Val Pro Val Leu Val 

210 215 220 

Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 
225 230 235 240 

Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 - 255 

Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 265 - 270 

Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala- 

275 280 286 

Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 310 . 315 320 

He Arg Ala Trp 



<210> 10 
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<211> 972 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> CDS . 
<223> (1)..(975) 
<400> 10 

atg ttc ccc age eet get etc acg cce aeg cce tic tea gte aaa gac 48 
Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

1 5 10 15 

ate eta aae ctg gaa cag eag cag cgc age ctg get gee gee gga gag 96 
He Leu Asn Leu GIu 61n Gin Gin Arg Ser Leu Ala Ala Ala 61y Glu 

20 25 30 

etc tct gcc cgc ctg gag gcg acc ctg gcg ccc tec tec tgc atg ctg 144 
Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu. 

35 40 45 

gcc gcc ttc aag cca gag gee tac get ggg ccc gag gcg get gcg ccg 192 
Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

ggc etc cca gag ctg cgc gca gag ctg ggc cgc gcg eet tea ccg gcc 240 
Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

aag tgt gcg tct gcc ttt ccc gcc gcc cce gcc ttc tat cca egt gcc 288 
Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 , 90 95 

tac age gac ecc gac cca gcc aag gac cct aga gcc gaa aag aaa gag 336 
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20 25 30 

Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Sep Val 

35 40 45 

Leu 61y Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 

85 90 95 

Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 

Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 175 

Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 18j5 190 

Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

Thr Pro Leu Trp Arg Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
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225 230 235 240 

Cys Gly Leu Tyr His Lys Met Asn Gly He Asn Arg Pro Leu He Lys 

245 250 255 

Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

Asn Cys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala 61u Gly 

275 280 285 

Glu Pro Val Cys Asn Ala Cys Gly Leu Tyr Met Lys Leu His Gly Val 
290 295 300 , 

Pro Arg Pro Leu Ala Met Arg Lys Glu Gly He Gin Thr Arg Lys Arg 
305 310 315 320 

Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro He Lys Thr Glu Pro 

355 360 365 

Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

Ser Val Ser Ala Met Ser Gly His Gly Pro Ser He His Pro Val Leu 
385 390 395 400 

S6r Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 

405 410 415 

Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

Ala Asp Ser His Gly Asp He He Thr Ala 
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Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala 61u Lys Lys 61u 

100 ' 105 110 

ctg tgc gcg ctg cag aag gcg gtg gag ctg gag aag aca gag gcg gac 384 
Leu Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

aac gcg gag egg ccc egg gcg cga egg egg agg aag ccg cgc gtg etc 432 
Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 

130 135 140 

ttc teg cag gcg cag gtc tat gag ctg gag egg cgc ttc aag cag cag 480 
Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

egg tac ctg teg gee ccc gaa cgc gac cag ctg gee age gtg ctg aaa 528 
Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala^ Ser Val Leu Lys 

165 170 175 

etc acg tec acg cag gtc aag ate tgg ttc cag aac egg cgc tac aag 576 
Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 . 185 190 

tgc aag egg cag egg cag gac cag act ctg gag ctg gtg ggg ctg ccc 624 
Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

ccg ccg ccg ceg ccg cet gee cgc agg ate gcg gtg eca gtg ctg gtg 672 
Pro Pro Pro Pro Pro Pro Ala Arg Arg lie Ala Val Pro Val Leu Val 

210 215 220 

cgc gat ggc aag cea tgc eta ggg gac teg gcg ccc tac gcg ect gcc 720 
Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 
225 230 235 240 
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lac ggc gtg ggc etc aat ccc tac ggt tat aac gcc tac ccc gcc tat 768 
Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 255 

ccg ggt tac ggc ggc gcg gcc tgc age cct ggc tac age tgc act gcc 816 
Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 265 270 

get tac ccc gcc ggg cct tec cea gcg cag ccg gcc act gee gcc gcc, 864 
Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala 
275 280 285 , 

aac aac aac ttc gtg aac ttc ggc gtc ggg gac ttg aat gcg gtt cag 912 
Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

age cce ggg att ccg cag age aac teg gga gtg tec acg ctg cat ggt 960 
Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 ,310 315 - 320 

ate ega gcc tgg 972 
He Arg Ala Trp 
324 

<210> 11 
<211> 442 
<212> PET 

<213> Homo sapiens 
<400> 11 

Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His Gly Pro Pro Pro Gly 

1 5 10 15 

Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 
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435 440 

<210> 12 

<211> 1326 . . 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1329) 

<400> 12 

atg tat cag age ttg gcc atg gcc gcc aac cac ggg ccg ccc ccc ggt 48 
Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His 61y Pro Pro Pro 61y 

1 5 10 15 

gcc tac cag gcg ggc ggc ccc ggc ccc ttc atg cac ggc gcg ggc gcc 96 
Ala Tyr Gin Ala 61y Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 

20 25 30 

gcg tec teg eca gtc tac ctg ccc aca ccg egg gtg ccc tec tec gtt 144 
Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 . 40 45 

ctg ggc ctg tec tac etc cag ggc gga ggc gcg ggc tct gcg tec gga 192 
Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

ggc ccc teg ggc ggc age ccc ggt ggg gcc gcg tct ggt gcg ggg ccc 24D 
Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

ggg acc cag cag ggc age ccg gga tgg age cag gcg gga gcg acc gga 288 
Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 
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85 90 95 

gcc get tac acc ccg ccg ccg gtg teg ccg ege tte tec ttc ccg ggg 336 
Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

acc ace ggg tec ctg geg gcg gcg gcg gcg get gee gcc gee egg gaa 384 
Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

get geg gee tac age agt gge ggc gga gcg geg ggt geg ggc ctg gcg 432 
Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

gge ege gag cag tac ggg ege gcc gge ttc gcg ggc tec tac tec age • 480 
Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 

cec tae ccg get tac atg gee gac gtg ggc geg tec tgg gcc gea gee 528 
Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 , 175 

gcc gee gcc tec gcc ggc ccc ttc gac age ccg gtc ctg cac age ctg 576 
Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 185 190 

ccc ggc egg gcc aac ccg gcc gcc cga cac ccc aat etc gat atg ttt 624 
Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

gac gac ttc tea gaa gge aga gag tgt gtc aac tgt ggg get atg tec €72 
Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

acc ccg etc tgg agg cga gat ggg acg ggt cac tat - ctg tgc aac gcc 720 
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Thr Pro Leu Trp Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
225 230 235 240 

tgt ggc etc tac cac aag atg aac ggc ate aae egg ccg etc ate £iag 768 
Cys Gly Leu Tyr His Lys Met Asn Gly lie Asn Arg Pro Leu He Lys 

245 250 ■ 255 

eet cag cgc egg ctg tec gee tec cgc ega gtg ggc etc tec tgt gcc 816 
Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

aac tgc cag acc acc acc acc aeg ctg tgg cgc cgc aat geg geig ggc 864 
Asn Cys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala Glu Gly 

275 280 285 

gag cct gtg tgc aat gcc tgc ggc etc tac atg aag etc cac ggg gtg 912 
Glu Pro Val Cys Asn Ala Cys Gly Leu Tyr Met Lys Leu His Gly Val 

290 295 300 

ecc agg cct ett gea atg egg. aaa gag ggg ate caa acc aga aaa egg 960 
Pro Arg Pro Leu Ala Met Arg Lys Glu Gly He Gin Thr Arg Lys Arg 
305 310 315 320 

aag ecc aag aac ctg aat aaa tct £iag aca eca gea got cct tea ggc 1008 
Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

agt gag age ett cct ecc gcc. age ggt get tec age £iac tec age aac 1056 
Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

gcc acc acc age age age gag gag atg cgt ecc ate aag aeg gag cct 1104 
Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro He Lys Thr Glu Pro 
355 360 365 
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ggc ctg tea tct cac tac ggg cac age age tee gtg tec cag acg ttc 1152 
Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

tea gte agt gcg atg tet ggc cat ggg cec tee ate cac cet gtc etc 1200 
Ser Val Ser Ala Met Ser Gly His Gly Pro Ser He His Pro Val Leu 
385 390 395 400 

teg gee ctg aag etc tec eca caa ggc tat gcg tet cec gtc age cag 1248 
Ser -Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 
405 410 415 , 

tct eca cag acc age tec aag cag gae tct tgg aac agt ctg gte ttg 1296 
Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

gcc gac agt cac ggg gac ata ate act gcg 1326 
Ala Asp Ser His Gly Asp lie He Thr Ala 
435 440 

<210> 13 
<211> 507 
<212> PET 

<213> HoBo sapiens 
<400> 13 

Met Gly Arg Lys Lys He Gin lie Thr Arg He Met Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 
35 40 45 
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Asn Ser Ser Asn Lys Leu Phe Gin 

50 .55 
Val Leu Leu Lys Tyr Thr Glu Tyr 
65 70 
Asn Ser Asp lie Val Glu Ala Leu 
85 

Asp Ser Pro Asp Pro Asp Thr Ser 
100 

Glu Lys Tyr Lys Lys He Asn Glu 
115 120 
His Lys He Ala Pro Gly Leu Pro 

130 135 
Thr Val Pro Val Thr Ser Pro Asn 
145 150. 
Ser Ser Leu Val Ser Pro Ser Leu 
165 

Ser Ser Met Leu Ser Pro Pro Gin 
180 

Pro Gly Ala Pro Gin Arg Pro Pro 
195 200 
Leu Ser Thr Thr Asp Leu Thr Val 

210 215 
Val Gly Asn Gly Phe Val Asn Ser 
225 230 
Ala Thr Gly Ala Asn Ser Leu Gly 
245 



Tyr Ala Ser Thr Asp Met Asp Lys 
60 

Asn Glu Pro His Glu Ser Arg Thr 
75 80 
Asn Lys Lys Glu His Arg Gly Cys 

90 95 
Tyr Val Leu Thr Pro His Thr Glu 
105 110 
Glu Phe Asp Asn Met Met Arg Asn 
125 

Pro Gin Asn Phe Ser Met Ser Val 
140 

Ala Leu Ser Tyr Thr Asn Pro Gly 
155 160 
Ala Ala Ser Ser Thr Leu Thr Asp 

170 175 
Thr Thr Leu His Arg Asn Val Ser 
185 190 
Ser Thr Gly Asn Ala Gly Gly Met 
205 

Pro Asn Gly Ala Gly Ser Ser Pro 
220 

Arg Ala Ser Pro Asn Leu He Gly 
235 240 
Lys Val Met Pro Thr Lys Ser Pro 
250 255 
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Pro Pro Pro Gly Gly Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

260 265 270 

Leu Arg Val Val He Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

275 280 285 

Ser Glu Glu Glu Glu Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

290 295 300 

Gin Ala Thr Gin Pro leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
305 310 315 320 

Ser Leu Pro Pro Gin Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

325 330 335 

Asn Thr Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

340 345 350 

Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 385 

Gin His His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 

370 375 380 

Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn He 
385 390 395 400 

Ser He Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 
450 455 460 
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Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 470 475 480 

lie Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 
500 505 

<210> 14 

<211> 1521 

<212> DNA 

<213> Hobo sapiens 

<220> 

<221> CDS 

<223> (1)..(1524) 

<400> 14 

atg ggg egg aag aaa ata caa ate aca cgc ata atg gat gaar agg aac 4jB 
Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 

1 5 10 15 

cga cag gtc act ttt aca aag aga aag ttt gga tta atg aag aaa gco 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gaa ctt agt gtg etc tgt gac tgt gaa ata gca etc ate att ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age tct aac aaa ctg ttt caa tat get age act gat atg gac aaa 192 
Asn Ser Ser Asn Lys Leu Phie Gin Tyr Ala Ser Thr Asp Met Asp Lys 
50 55 60 
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gtt ctt etc aag tat aca gaa tat £iat gaa cct cat gaa age aga acc 240 
Val Leu Leu Lys Tyr Thr' Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac teg gat att gtt gag get ctg aac aag aag gaa cac aga ggg tge 288 
Asn Ser Asp He Val Glu Ala Leu Asn Lys Lys Glu His Arg Gly Cys 

85 90 95 

gac ago cca gac cct gat act tea tat gtg eta act cca cat aca gaa 336 
Asp Ser Pro Asp Pro Asp Thr Ser Tyr Val Leu Thr Pro His Thr Glu 

100 105 110 , 

gaa aaa tat aaa aaa att aat gag gaa ttt gat aat atg atg egg aat 384 
Glu Lys Tyr Lys Lys He Asn Glu Glu Phe Asp Asn Met Met Arg Asn 

115 120 125 

cat aaa ate gca cct ggt ctg cca cct cag aac ttt tea atg tct gtc 432 
His Lys He Ala Pro Gly Leu Pro Pro Gin Asn Phe Ser Met Ser Val 

130 135 140 

aca gtt cca gtg acc age ccc aat get ttg tec tac act a^ cca ggg 480 
Thr Val Pro Val Thr Ser Pro Asn Ala Leu Ser Tyr Thr Asn Pro Gly 
145 150 155 160 

agt tea ctg gtg tec cca tct ttg gca gcc age tea aeg tta aca gat 528 
Ser Ser Leu Val Ser Pro Ser Leu Ala Ala Ser Ser Thr Leu Thr Asp 

165 170 175 

tea age atg etc tct cca ect caa acc aca tta eat aga aat gtg tct 576 
Ser Ser Met Leu Ser Pro Pro Gin Thr Thr Leu His Arg Asn Val Ser 

180 185 190 

cct gga get cct cag aga cca cca agt act ggc aat gca ggt ggg atg 624 
Pro Gly Ala Pro Gin Arg Pro Pro Ser Thr Gly Asn Ala Gly Gly Met 
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195 

ttg age act aca gac etc 
Leu Ser Thr Thr Asp Leu 
210 

gtg ggg aat gga ttt gta 
Val Gly Asn 61y Phe Val 
225 230 
get act ggt gca aat age 
Ala Thr Gly Ala Asn Ser 
245 

cct eca cca ggt ggt ggt 
Pro Pro Pro Gly Gly Gly 
260 

ctt cga gtt gtc ate ccc 
Leu Arg Val Val He Pro 
275 

teg gag gaa gag gaa ttg 
Ser Glu Glu Glu Glu Leu 
290 

caa gee act caa cct ctt 
Gin Ala Thr Gin Pro Leu 
305 310 
age ttg cct cog caa gga 
Ser Leu Pro Pro Gin Gly 
325 

aac act gat tat tea ctg 



200 

aca gtg eea aat gga get 
Thr Val Pro Asn Gly Ala 
215 220 



205 

gga age agt cca 672 
Gly Ser Ser Pro 

720 
768 
816 
864 
912 
960 
1008 
1056 



aac tea aga get tet eca aat ttg att gga 
Asn Ser Arg Ala Ser Pro Asn Leu He Gly 
235 240 
tta ggc aaa gtc atg cct aca aag tct ccc 
Leu Gly Lys Val Met Pro Thr Lys Ser Pro 

250 255 
£iat ctt gga atg aac agt agg aaa cca gat 
Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

265 zn 

cct tea age aag ggc atg atg cct cca eta 
Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

280 285 
gag ttg aac ace caa agg ate agt agt tet 
ijlu Leu Asn Thr Gin Arg lie Ser Ser Ser 
295 300 
get ace cca gtc gtg tet gtg aca acc cca 
Ala Thr Pro Val Val Ser Val Thr Thr Pro 
315 320 
ctt gtg tac tea gca atg ccg act gee tac 
Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

330 335 
acc age get gac ctg tea gee ctt caa ggc 
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Asn Tlir Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

340 345 350 

ttc aac teg cca gga atg ctg teg ctg gga cag gtg teg gee tgg cag 1104 
Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 365 

cag cac cae eta gga caa gca gee cte age tct ctt gtt get gga ggg 1152 
Gin Ilis His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 
370 375 380 

cag tta tct cag ggt tec aat tta tee att aat acc aac caa aac ate 120O 

I 

Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn He 

385 390 395 400 

age ate aag tec gaa cog att tea cct cct egg gat cgt atg ace cea 1248 

Ser He Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

teg gge ttc cas cag cag cag cag cag cag cag cag cag cag ecg ccg 1296 
Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

cca cea ccg cag ccc; cag cca caa ccc ccg cag ccc cag cec cga cag 1344 
Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

gaa atg ggg ege tec cct gtg gac agt ctg age age tct agt age tec 1392 
Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 

450 455 460 

tat gat gge agt gat egg gag gat cca egg gge gac ttc eat tct cea 1440 
Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 470 475 480 
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att gtg ctt ggc cga ccc cca aac act gag gac aga gaa age cct tct 1488 
He Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

.485 490 495 

gta aag cga atg agg atg gac gcg tgg gtg acc 1521 
Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 
500 505 

<210> 15 
<211> 365 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Met Gly Arg Lys Lys He Gin He Ser Arg He Leu Asp Gin Arg Asm 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Gys Asp Cys Glu lie Ala Leu He He Phe 

35 40 45 

Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Tixr Asp Met Asp Arg 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
615 70 75 80 

Asn Thr Asp He Leu Glu Thr Leu Lys Arg Arg Gly He Gly Leu Asp 

85 90 95 

Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 no 

Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 
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115 120 125 

Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 

130 135 140 

Gly Ala Leu Pro Pro Pro 61y Cys Asp Pro Ser Gly Leu 61y Glu Ala 
145 150 155 160 

Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 

195 200 205 

Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

2in 215 220 

Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

Pr j Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 
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325 330 ^ 335 

61y Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg 61y Asp. 

340 345 350 

Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 
355 360 

<210> 16 

<211> 1095 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (!)..( 1098) 

<400> 16 

atg ggg agg aaa aaa ate cag ate tec cgc ate ctg gac eaa agg aat 48 
Met Gly Arg Lys Lys He Gin lie Ser Arg He Leu Asp Gin Arg Asn 

1 5 10 15 

egg cag gtg acg ttc acq aag egg aag ttc ggg ctg atg aag aag gee 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg etc tgt gac tgt gag ata gcc etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age gcc aac cgc etc ttc ciag tat gcc age acg gac atg gac cgt 192 
Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

50 55 60 

gtg ctg ctg aag tac aca gag tac age gag cce eac gag age cgc ace 240. 
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Val Leu Leu Lys Tyr Thr 61u Tyr Ser Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac act gac ate etc gag acg ctg aag egg agg ggc att ggc etc gat 288 
Asn Thr Asp He Leu 61u Thr Leu Lys Arg Arg 61y He Gly Leu Asp 

85 90 95 

ggg cca gag ctg gag ccg gat gaa ggg ect gag gag cca gga gag aag 336 
Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 110 

ttt egg agg etg gca ggc gaa ggg ggt gat ccg gee ttg ccc ega cec 384 
Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 

115 120 125 

egg etg tat cet gca get cct get atg ccc age cca gat gtg gta tac 432 
Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 

130 135 140 

ggg gee tta ceg cca cea ggc tgt gac ccc agt ggg ett ggg gaa gca 480 
Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 
145 150 155 160 

ctg cec gee eag age cge cca tet cec ttc cga cca gca gee ccc aaa 528 
Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

gee ggg ccc cca ggc etg gtg cac ect etc ttc tea cca age eac etc 676 
Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

ace age aag aca cca ccc cca ctg tac ctg ccg acg gaa ggg egg agg 624 
Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 
195 200 205 
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tea gac ctg cct ggt ggc ctg get ggg ccc ega ggg gga eta aac aec 672 
Ser Asp Leu Pro Gly 61y Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215, 220 

tec aga age etc tac agt ggc ctg cag aac cec tgc tec act gca act. 720 
Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

ece gga ccc cea ctg ggg age ttc ccc ttc etc cec gga ggc ccc cca 768 
Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

gtg ggg gee gaa gcc tgg gcg agg agg gtc ccc caa ccc geg gcg cct 816 
Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Alai Pro 

260 265 270 

ccc cgc ega ccc ccc cag tea gca tea agt ctg age gcc tct etc egg 864 
Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

cec ccg ggg gcc ccg gcg act ttc eta aga cct tec cct ate cct tgc 912 
Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 . 295 300 

tec teg ccc ggt ccc tgg cag age etc tgc ggc ctg ggc ccg ccc tgc 960 
Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

gcc ggc tgc cct tgg ccg acg get ggc ccc ggt agg aga tea ccc ggt 1008 
Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 

325 330 335 

ggc ace age cea gag cgc teg cea ggt acg gcg agg gca cgt ggg gac 1056 
Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 
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340 345 350 

ccc acc tec etc cag gcc tot tea gag aag acc caa cag 1095 
Pro Thr Ser Leu 61n Ala Ser Ser Glu Lys Thr 61n Gin 
355 360 365 

<210> 17 
<211> 465 
<212> PET 

<213> Homo sapiens 
<400> 17 

Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp He Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 90 95 

Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 110 

Ser Glu Asp Lys Tyr Arg Lys He Asn Glu Asp He Asp Leu Met He 

115 120 125 

Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 
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130 135 140 

Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 
145 150 . 155 160 

Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 

165 170 175 

Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 185 190 

Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 

195 200 205 

Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230 235 240 

Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 

245 250 255 

Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val Asn Gin 

260 265 270 

Arg He Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 

275 280 285 

Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 
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340 345 350 

Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 
385 390 395 400 

Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

Ser Ser Cys Ser Ser Ser Tjrr Asp Gly Ser Asp Arg Glu Asp His Arg 

420 425 430 

Asn Glu Phe His Ser Pro lie Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 440 445 

Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 
450 455 460 

Thr 

<210> 18 
<211> 1395 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1398) 

<400> 18 

atg ggg aga aaa aag att cag att acg agg att atg gat gaa cgt aac 48 
Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 
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1 

aga cag gtg 
Arg Gin Val 

tat gag ctg 
Tyr Glu Leu 
35 

aac age acc 
Asri Scr Thr 
50 

gtg ctt etc 
Val Leu Leu 
65 

aac tea gac 
Asn Ser Asp 

gac age eca 
Asp Ser Pro 

tet gag gac 
Ser Glu Asp 
115 

ago agg caa 
Ser Arg Glii 

130 
gtc tec ate 



5 

aca ttt 
Thr Phe 
20 
age gtg 
Ser Val 

aac aag 
Asn Lys 

aag tac 

Lys Tyr 

ate gtg 
He Val 
85 

gac ccc 
Asp Pro 
100 

aag tac 
Lys Tyr 



aca aag agg 
Thr Lys Arg 

ctg tgt gac 
Leu Cys Asp 
40 

ctg ttc cag 
Leu Phe Gin 
55 

acg gag tac 
Thr Glu Tyr 
70 

gag acg ttg 
Glu Thr Leu 

gat gcg gac 
Asp Ala Asp 



10 

aaa ttt ggg 
Lys Phe Gly 
25 

tgt gag att 
Cys Glu He 

tat gcc age 
Tyr Ala Ser 

aac gag ccg 
Asn Glu Pro 
75 

aga aag aag 
Arg Lys Lys 
90 

gat tec gta 
Asp Ser Val 
105 

aac gaa gat 
Asn Glu Asp 



agg aaa att 
Arg Lys He 
120 

aga ttg tgt get gtt eca ect ccc 
Arg Leu Cys Ala Val Pro Pro Pro 

135 : 

eca gtg tec age cae aac agt ttg 



15 

ttg atg aag aag get 96 
Leu Met Lys Lys Ala 
30 

gcg ctg ate ate ttc 144 
Ala Leu He He Phe 
45 

acc gac atg gac aaa 192 
Thr Asp Met Asp Lys 
60 

cat g£ig agQ egg aca 240 
His Glu Ser Arg Thr 
80 

ggc ctt aat ggc tgt 288 
Gly Leu Asn Gly Cys 
95 

ggt cac age ect gag 336 
Gly His Ser Pro Glu 
110 

att gat eta atg ate 384 
He Asp Leii Met He 
125 

aac ttc gag atg eca 432 
Asn Phe Glu Met Pro 
140 

gtg tac age aac ect .480 
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Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 
145 150 155 160 . 

gtc age tea ctg gga aae cce aac eta ttg eca etg get cac ect tet 528 
Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 

165 170 175 

ctg cag agg aat agt atg tet cot ggt gta aca cat cga cct cca agt 576 
Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 . 185 190 

gca ggt aac aca ggt ggt ctg atg ggt gga gac etc acg tet ggt gca 624 
Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 

195 200 205 

ggc acc agt gca ggg aac ggg tat ggc aat ccc cga aac tea cca ggt 672 
Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

ctg ctg gtc tea cct ggt aac ttg aac aag aat atg caa gca aaa tet 720 
Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230. 235 240 

cct Gcc cca atg aat tta gga atg aat aac cgt aaa cca gat etc cga 768 
Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 

245 250 255 

gtt ctt att cca cca ggc age aag aat acg atg cca tea gtg aat caa 816 
Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val Asn Gin 

260 265 270 

agg ata aat aac tec cag teg get cag tea ttg get acc cca gtg gtt 864 
Arg He Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 
275 280 285 
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tec gta gca act cct act tta cca gga caa gga atg gga gga tat cca 912 
Ser Val Ala Thr Pro Thr Leu Pro Gly 61n 61y Met Gly Gly Tyr Pro 

290 295 300 

tea gee att tea aea aea tat ggt acc gag tac tct ctg agt agt gca 960 
Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

gac ctg tea tct ctg tct ggg ttt aac acc gee age get ett cae ett 1008 
Asp Leu Ser Ser Leu Ser Gly Phe Ash Thr Ala Ser Ala Leu His Leu 

325 330 335 

ggt tea gta act ggc tgg caa cag caa cac eta eat aac atg cca cca 1056 
Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 

340 345 350 

tct gcc etc agt cag ttg gga get tge act age act eat tta tct cag 1104 
Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

agt tea aat etc tee ctg ect tct act caa age etc eiae ate aag tea 1152 
Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

gaa ect gtt tct cct cct aga gac egt acc ace ace ect teg aga tac 1200 
Gli; Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 
385 390 395 400 

cca caa cae aeg cge cac gag geg ggg aga tct cct gtt gac age ttg 1248 
Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 . 410 415 

age age tgt age agt teg tac gae ggg age gac ega gag gat cac egg 1296 
Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 
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420 , 425 430 

aac gaa ttc cac tec ccc att gga etc ace aga cct teg ecg gac gaa 1344 
Asn Clu Phe His Ser Pro He 61y Leu Thr Arg Pro Ser Pro Asp 61u 

435 440 445 

agg gaa agt ccc tea gte aag ege atg ega ctt tet gaa gga tgg gca 1392 
Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu 61y Trp Ala 
450 455 460 



aca 

Tlir I 

465 

<210> 19 

<211> 521 

<212> PRT 

<213> Homo sapiens 

<400> 19 

Met Gly Arg Lys Lys He Gin He 61n Arg He Thr Asp Qlu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 . 70 75 80 

Asn Ala Asp He He Glu Thr Leu Arg Lys Lys Gly Phe Asn Gly Cys 



1395 
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85 90 95 

Asp Ser Pro Glu Pro Asp Gly 61u Asp Ser Leu Glu 61n Ser Pro Leu 

100 105 110 

Leu Glu Asp Lys Tyr Arg Arg Ala Ser Glu Glu Leu Asp Gly Leu Phe 

115 • 120 125 

Arg Arg Tyr Gly Ser Thr Val Pro Ala Pro Asn Phe Ala Met Pro Val 

130 135 140 

Thr Val Pro Val Ser Asn Gin Ser Ser Leu Gin Phe Ser Asn Pro Ser 
145 150 155 160 

Gly Ser Leu Val Thr Pro Ser Leu Val Thr Ser Ser Leu Thr Asp Pro 

165 170 175 

Arg Leu Leu Ser Pro Gin Gin Pro Ala Leu Gin Arg Asn Ser Val Ser 

180 185 190 

Pro Gly Leu Pro Gin Arg Pro Ala Ser Ala Gly Ala Met Leu Gly Gly 

195 200 205 

Asp Leu Asn Ser Ala Asn Gly Ala Cys Pro Ser Pro Val Gly Asn Gly 

210 215 220 

Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

Asn Ser Leu Asn Lys Val lie Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 250 255 

His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

lie Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 
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290 295 300 

His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 
355 360 365 

I 

Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 390 395 400 

Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He 

405 410 415 

Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 430 

His Pro His He Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 

435 440 445 

Ar;^ Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 470 475 480 

Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 

485 490 495 

Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val Lys Arg 
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500 505 510 

Met Arg Leu Asp Thr Trp Thr Leu Lys 
515 520 

<210> 20 
<211> 1563 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1566) 

<400> 20 

atg ggg agg aaa eiag att cag ate C£ig cga ate ace gac gag egg aae 48 
Met 61y Arg Lys Lys He 61n He Gin Arg He Thr Asp GIu Arg Asn 

1 5 10 15 

cga cag gtg act ttc acc aag egg aae ttt ggc ctg atg aag aag gcg 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg eta tgt gac tgc gag ate gca etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac cac tec aac aag ctg ttc cag tac gcc age acc gac atg gac aag 192 
Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 .60 

gtg ctg etc aag tac acg gag tac aat gag cca cac gag age cgc acc 240 
Val Leu Leu Lys Tyr Thr Glu 1^ Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 



wo 01/48149 



PCT/JPOO/01148 



aac gcc gac 
Asn Ala Asp 

gac age ccc 
Asp Ser Pro 

ctg gag gac 
Leu Glu Asp 
115 

egg cgc tat 
Arg Arg Tyr 

130 
acg gtg ccc 
Thr Val Pro 
145 

ggc tec ctg 
Gly Ser Leu 

egg etc ctg 
Arg Leu Leu 

ect ggc ctg 
Pro Gly Leu 
195 

gac ctg aac 
Asp Leu Asn 



ate ate gag 
He lie Glu 
85 

gag ccc gac 
Glu Pro Asp 
100 

aag tac cga 
Lys Tyr Arg 

ggg tea act 
Gly Ser Thr 

gtg tec aat 
Val Ser Asn 
150 

gtc ace ect 
Val Thr Pro 

165 
tec ccc eag 
Ser Pro Gin 
180 

ccc eag egg 
Pro Gin Arg 

agt get aac 
Ser Ala Asn 



ace ctg 
Thr Leu 

ggg gag 
Gly Glu 

cgc gcc 
Arg Ala 
120 
gtc ccg 
Val Pro 
135 

eag age 
Gin Ser 

tec ctg 
Ser Leu 

eag cea 
Gin Pro 

cea get 
Pro Ala 
200 
gga gcc 

Gly Ala 



agg aag 
Arg Lys 
90 

gac teg 
Asp Ser 

105 

age gag 
Ser Glu 

gee ccc 
Ala Pro 

tea ctg 
Ser Leu 

gtg aca 
Val Thr 
170 
gea eta 
Ala Leu 
185 

agt gcg 

Ser Ala 

tgc ccc 

Cys Pro 



aag ggc 
Lys Gly 

ctg gaa 
Leu Glu 

gag etc 
Glu Leu 

aac ttt 
Asn Phe 
140 
cag ttc 
Gin Phe 
155 

tea tec 
Ser Ser 

cag agg 
Gin Arg 

ggg gcc 

Gly Ala 

age ect 

Ser Pro 



ttc aat 
Phe Asn 

cag age 
Gin Ser 
110 
gac ggg 
Asp Gly 
125 

gee atg 
Ala Met 

age aat 
Ser Asn 

etc acg 
Leu Thr 

aac agt 
Asn Ser 
190 
atg ctg 
Met Leu 
205 

gtt ggg 
Val Gly 



ggc tgc 
Gly Cys 
95 

ccc ctg 
Pro Leu 

etc ttc 
Leu Phe 

cet gtc 
Pro Val 

ccc age 
Pro Ser 
160 
gac ccg 
Asp Pro 
175 

gtg tet 
Val Ser 



288 



336 



384 



432 



480 



528 



576 



ggg ggt 624 
Gly Gly 

aat ggc 672 
Asn Gly 
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210 215 • 220 

tac gtc agt get egg get tee cct gge etc ete cet gtg gee aat ggc 720 
Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn 61y 
225 230 235 240 

aac age eta aac aag gtc ate cct gcc aag tct ccg ccc cca cct ace 768 
Asn Ser Leu Asn Lys Val He Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 ■ 250 255 . 

eac age acc cag ctt gga gcc ccc age cgc aag ccc gac ctg cga gtc 816 
His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

ate act tec cag gca gga aag ggg tta atg cat eac ttg act gag gac 864 
He Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 . 280 285 

cat tta gat ctg aac aat gcc cag cgc ctt ggg gtc tec cag tct act 912 
His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 

290 295 300 . 

cat teg etc acc acc cca gtg gtt tct gtg gca aeg ccg agt tta etc 960 
His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

age cag ggc etc ccc ttc tct tec atg ccc act gcc tac aac aca gat 1008 
Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

tac cag ttg acc agt gca gag etc tec tec tta cca gcc ttt agt tea 1056 
Tyr Gin Leu Thr Ser Ala Glii Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

cct ggg ggg ctg teg eta ggc aat gtc act gcc tgg caa cag cca cag 1104 
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Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

cag ccc cag cag ccg cag cag cca cag cct cca cag cag cag cca ccg 1152 
Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

cag cca cag cag cca cag cca cag cag cct cag cag ccg caa cag cca 1200 
Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 390 395 400 

cct cag caa cag tec cac ctg gtc cct gta tct etc age aac etc ate 1248 

I 

Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He • 

405 410 415 

ccg ggc age ccc ctg ccc cac gtg ggt get gee etc aca gtc ace ace 1296 
Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 .430 

cac ccc cac ate age ate aag tea gaa ccg gtg tec cca age cgt gag 1344 
His Pro His He Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 
• 435 , 440 445 

egc age cct gcg cct ccc cct cca get gtg ttc cca get gee cgc cct 1392 
Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

gag cct ggc gat ggt etc age age cca gcc ggg gga tec tat gag acg 1440 
Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 . 470 . 475 480 

gga gac egg gat gac gga egg ggg gac ttc ggg ccc aca ctg ggc ctg 1488 
Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 
485 490 495 
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ctg cgc cca gcc cca gag cct gag get gag ggc tea get gtg aag agg 1536 
Leu Arg Pro Ala Pro Glu Pro Glu Ala 61u 61y Ser Ala Val Lys Arg 

. 500 505 5i0 

atg egg ctt gat acc tgg aea tta aag 1563 
Met Arg Leu Asp Thr Trp Thr Leu Lys 
515 520 

<210> 21 
<211> 217 
<212> PET 

<213> Rattus norvegicus 
<400> 21 

Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His Glu 

1 5 10 15 

Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 

20 25 30 

Ser Arg Cys Ser His Glu Glu Asn Pro Tyr Phe His Gly Trp Leu He 

35 40 45 

Gly His Pro Glu Met Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

50 55 60 

Ser Pro Glu Tyr Ala Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
65 70 75 80 

Gly Gly Val Pro Pro Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 

85 90 95 

Pro Val Lys Arg Arg Gly Thr Ala Asn Arg Lys Glu Arg Arg Arg Thr 

100 105 110 

Gin Ser lie Asn Ser Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn 
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115 120 125 

Val Pro Ala Asp Thr Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala 

130 135 140 

Thr Ser Tyr lie Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu He Leu Lys Ser Thr 

180 185 190 

Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 22 
<211> 651 
<212> DNA 

<213> Rattus norvegicus 
<220> 
<221> CDS 
<223> (1)..(654) 
<400> 22 

atg agt ctg gtg ggg ggc ttt ccc cac cac ccc gtg gtg cac cat gag 48 
Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His Glu 

1 5 10 15 

ggc tac ccg ttc gcc gca gcc gca gcc gcc get get get gcc gcc gcc 96 
Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 
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20 25 .30 

age cgc tgc agt cac gag gag aac ccc tat ttc cac ggc tgg ctt att 144 
Scr Arg Cys Ser His Glu Glu Asn Pro Tyr Phe His Gly Trp Leu He 

35 40 45 

ggc cac cog gag atg teg ccc ccc gac tac age atg gee ctg tec tac 192 
Gly His Pro Glu Met Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

50 55 60 

agt ccc g£ig tac gee age ggt gee geg ggc ctg gac cac tec cat tat 240 
Sep Pro Glu Tyr Ala Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
65 70 75 80 

ggg gga gtg ccg ccc ggt gee ggg cet ccc ggc ctg ggg ggg ceg cgc 288 
Gly Gly Val Pro Pro Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 

85 90 95 

ccg gtg aag cgt egg ggc ace gee aac cgc aag gag egg cgc agg act 336 
Pro Val Lys Arg Arg Gly Thr Ala Asn Arg Lys Glu Arg Arg- Arg Thr 

100 105 110 

cag age ate aac age gee ttc gee gag ctg cgc gag tgc ate ccc aac 384 
Gin Ser He Asn Ser Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn 

115 .120 125 

gtg ccc gee gac aec aaa etc tee £iaa ate aag act ctg cgc ctg gee 432 
Val Pro Ala Asp Thr Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala 

130 135 140 

ace age tac ate gee tac etc atg gat ctg ctg gee aag gac gac eag 480 
Thr Ser Tyr He Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

aac gga gag gcg gag gee ttc aag geg gag ate aag aag ace gac gtg 528 
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Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

aaa gag gag aag agg aag aaa gag ctg aat gaa ate ttg aaa agt aca 576 
Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu lie Leu Lys Ser Thr 

180 185 190 

gtg age age aac gac aag aaa ace aaa ggc egg aca ggc tgg cca cag 624 
Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

eac gtc tgg gcc ctg gag etc aag cag 651 
His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 23 
<211> 215 
<212> PRT 
<213> Homo sapiens 
<400> 23 

Met Asn Leu Val Gly Ser Tyr Ala His His His His His His His Pro 

15 10 15 

His Pro Ala His Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

20 25 30 

Ser Arg Cys His Gin Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 

35 40 45 

Pro Ala Asp Ala Ala Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 

50 55 60 

Ala Ala Ala Ala Ala Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
65 70 75 80 . 
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Ser Pro Gly Arg Leu Glu Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 

. 85 90 95 

Gly Ser Gly Pro Lys Lys Glu Arg Arg Arg Thr Glu Ser He Asn Ser 

100 105 110 

Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn Val Pro Ala Asp Thr 

llo 120 125 

Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala Thr Ser Tyr He Ala 

130 135 140 

Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser Gly Asp Pro Glu 
145 150 155 160 

Ala Phe Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser Lys 

165 170 175 

Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

Pro Val Glu Lys Arg He Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

Trp Ala Leu Glu Leu Asn Gin 

210 
<210> 24 
<21.1> 645 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(648) 
<400> 24 
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alg aac 
Met Asn 
1 

cac cct 
His Pro 

teg cgc 
Ser Arg 

ccg get 
Pro Ala 
50 

gee get 
Ala Ala 
65 

age ccc 
Ser Pro 

ggc tea 
Gly Ser 

gca ttc 
Ala Phe 

aag etc 
Lys Leu 



etc gtg ggc 
Leu Val Gly 
5 

gcg cac ccc 
Ala His Pro 
20 

tgt cat cag 
Cys His Gin 
35 

gac get gcc 
Asp Ala Ala 

gca gcc gcc 
Ala Ala Ala 

ggg egg ctg 
Gly Arg Leu 
85 

gga ccc aag 
Gly Pro Lys 

100 
gcg gag ttg 
Ala Glu Leu 
115 

tec aag ate 
Ser Lys He 



age tac gca cac cat cac cac cat cac cac ccg 48 
Ser Tyr Ala His His His His His His His Pro 

10 15 
atg etc cac gaa ccc ttc etc ttc ggt ccg gcc 96 
Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

25 30 
gaa agg ccc tac ttc cag age tgg ctg ctg age 144 
Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 
40 45 

I 

ccg gac ttc cct gcg ggc ggg ccg ccg ccc gcg 192 
Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 

55 60 
acc gcc tat ggt cct gac gcc agg cct ggg cag 240 
Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
70 75 - 80 

gag gcg ctt ggc ggc cgt ctt ggc egg egg aaa 288 
Glu, Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 

90 95 
aag gag egg aga cgc act gag age att aac age 336 
Lys Glu Arg Arg Arg Thr Glu Ser He Asn Ser 

105 110 
cgc gag tgc ate ccc aac gtg ccg gcc gac acc 384 
Arg Glu Cys He Pro Asn Val Pro Ala Asp Thr 

120 125 
aag act ctg cgc eta gcc acc age tac ate gcc 432 
Lys Thr Leu Arg Leu Ala Thr Ser Tyr He Ala 
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130 135 140 

tac ctg atg gac gtg ctg gcc aag gat gca cag tct ggc gat ccc gag 480 
Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser 61y Asp Pro Glu 
145 150 155 160 

gcc ttc aag get gaa etc aag aag gcg gat ggc ggc cgt gag age aag 528 
Ala Phe Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser Lys 

165 170 175 

egg aaa agg gag ctg cag cag cac gaa ggt ttt cct act gcc ctg ggc 576 
Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

oca gtc gag aag agg att aaa gga cgc acc ggc tgg ccg cag caa gtc 624 
Pro Val Glu Lys Arg He Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

Igg gcg ctg gag tta aac cag 645 
Trp Ala Leu Glu Leu Asn Gin 

210 215 
<2I0> 25 
<211> 411 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro He Asp Asn Asp Ala 

1 5 10 15 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin ciu Ala Leu 

20 25 30 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He lie Leu Ser Asp Glu 
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35 40 45 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 55 60 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 
65 70 75 80 

Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

85 90 95 

Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 
100 105 110 

I 

Ala Gin He Val Ser Ala Thr Ala He His Asn Lys Leu Gly Leu Pro 

115 120 125 

Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

Val Gin Glh Ala Tyr Pro He Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

GlT Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 
210 215 220 

'i 

Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
225 230 235 240 

Ser Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 



wo 01/48149 



PCT/JPOO/01148 



245 250 255 

Gly Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 

Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

Ala Phe Tyr Gly Val Thr Sep Gin Tyr Glu Ser Ser Glu Asn Met Thr 

290 295 300 

Val Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 
305 310 315 320 

Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe He His 

340 345 350 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

355 360 365 

Asn Phe Thr He Leu Leu Val Val Thr Asn Arg Asp Thr Gin Glu Thr 

370 375 380 

Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 

Ala Gin His His He Tyr Arg Leu Val Lys Asp 
405 410 

<210> 26 

<211> 1233 

<212> DNA 

<213> Homo sapiens 

<220> 
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<221> CDS 

<223> (1)..(1236) 

<400> 26 

atg gaa agg atg agt gac tct gca gat aag cca att gac aat gat gca 48 
Met Glu Arg Met Ser Asp Sep Ala Asp Lys Pro He Asp Asn Asp Ala 

1 5 10 15 

gaa ggg gtc tgg age ccc gac ate gag ca& age ttt cag gag gee ctg 96 
Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

20 25 30 

get ate tat cca cca tgt ggg agg agg aaa ate ate tta tea gac gaa 144 
Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

35 40 45 

ggc aaa atg tat ggt agg aat gaa ttg ata gee aga tac ate aaa etc 192 
Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 55 60 

agg aca ggc aag acg agg acc aga aaa cag gtg tct agt cac att cag 240 
Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 
65 70 75 80 

gtt ctt gee aga agg aaa tct cgt gat ttt cat tec aag eta aag gat 288 
Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

85 90 95 

cag act gca aag gat aag gcc ctg cag cac atg gcg gcc atg tec tea 336 
Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

gcc cag ate gtc teg gcc act gcc att cat aac aag ctg ggg ctg cct 384 
Ala Gin He Val Ser Ala Thr Ala He His Asn Lys Leu Gly Leu Pro 
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115 120 125 

ggg att ccai cgc ccg acc ttc cca ggg gcg ccg ggg ttc tgg ccg gga 432 
Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

atg att caa aca ggg cag cca gga tec tea caa gac gtc aag cot ttt 480 
Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

gtg cag cag gcc tac ccc ate cag cca gcg gtc aca gee ccc att cca 528 
Val Gin Gin Ala Tyr Pro lie Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

ggg ttt gag cct gca teg gcc cca get ccc tea gtc cet gcc tgg caa 576 
Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

ggt cgc tec att ggc aca acc aag ett cgc ctg gtg gaa ttt tea get 624 
Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

ttt etc gag cag cag cga gac cca gac teg tac aac aaa cac etc ttc 672 
Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 

210 215 220 

gtg cac att ggg cat gcc aac cat tot tac agt gac cca ttg ett gaa 720 
Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
225 230 235 240 

tea gtg gac att cgt cag att tat gac eiaa ttt ect gaa aag aaa ggt 768 
Ser Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

245 250 255 

ggc tta aag geia ctg ttt gga aag ggc cet caa aat gee ttc ttc etc 816 
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61y Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 

gta aaa ttc tgg get gat tta aac tgc aat att caa gat gat get ggg 864 
Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

get ttt tat ggt gta ace agt cag tac gag agt tet gaa aat atg aca 912 
Ala Phe Tyr Gly Val Thr Ser Gin Tyr Glu Ser Ser Glu Asn Met Thr 

290 295 300 

gtc acc tgt tec aec aaa gtt tge tec ttt ggg aag caa gta gta gaja 960 
Val Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 
305 310 315 320 

aaa gta gag acg gag tat gca agg ttt gag aat ggc ega ttt gta tac 1008 
Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

ega ata aac ego tec eca atg tgt gaa tat atg ate aac ttc ate cae 1056 
Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe He His 

340 345 350 

aag etc aaa cac tta cea gag aaa tat atg atg aac agt gtt ttg gaa 1104 
Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

355 360 365 

aac ttc aca att tta ttg gtg gta aca aac agg gat aca caa gaa act 1152 
Asn Phe Thr He Leu Leu Val Val Thr Asn Arg Asp Thr Gin Glu Thr 

370 ' 375 380 

eta etc tgc atg gee tgt gtg ttt gaa gtt tea aat agt gaa cac gga 1200 
Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 
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gca caa cat cat att tac agg ctt gta aag gac 1233 
Ala Gin His His lie Tyr Arg Leu Val Lys Asp 
405 410 

<210> 27 
<211> 427 
<212> PRT 

<213> Homo sapiens 
<400> 27 

He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

1 5 10 . 15 

Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala 

20 25 30 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glii Ala Leu 

35 40 45 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

50 55 60 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 
65 70 75 80 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin . 

85 90 95 

Val Leu Ala Arg Arg Lys Ala Arg Glu He Gin Ala Lys Leu Lys Asp 

100 105 110 

Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 

115 120 125 

Ala Gin He He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 
130 135 140 
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Arg Gly Pro Gly Arg 
145 

Pro Gly Gin Ala Gly 
165 

Thr Tyr Ala Val Gin 
180 

Ala Gly Pro Ala Pro 

195 

Gly Arg Ser Val Ala 
210 

Phe Leu Glu Gin Gin 
.225 

Val His He Gly Gin 
245 

Ala Val Asp He Arg 
260 

Gly Leu Lys Asp Leu 

275 

Val Lys Phe Trp Ala 
290 

Ser Phe Tyr Gly Val 
.305 

He Thr Cys Ser Thr 
325 

Lys Val Glu Thr Glu 
340 



Pro Ala Val Ser Gly 

150 

Thr Ser His Asp Val 
170 

Pro Pro Leu Pro Leu 
185 

Ser Pro Ser Ala Pro 

200 

Ser Ser Lys Leu Trp 
215 

Gin Asp Pro Asp Thr 
230 

Ser Ser Pro Ser Tyr 
250 

Gin He Tyr Asp Lys 
265 

Phe Glu Arg Gly Pro 

280 

Asp Leu Asn Thr Asn 
295 

Ser Ser Gin Tyr Glu 
310 

Lys Val Cys Ser Phe 
330 

Tyr Ala Arg Tyr Glu 
345 



Phe Trp Gin Gly Ala Leu 
155 160 
Lys Pro Phe Ser Gin Gin 
175 

Pro Gly Phe Glu Ser Pro 
190 

Pro Ala Pro Pro Trp Gin 
205 

Met Leu Glu Phe Ser Ala 
220 

Tyr Asn Lys His Leu Phe 
235 240 
Ser Asp Pro Tyr Leu Glu 
255 

Phe Pro Glu Lys Lys Gly 
270 

Ser Asn Ala Phe Phe Leu 

285 

He Glu Asp Glu Gly Ser 
300 

Ser Pro Glu Asn Met He 
315 320 
Gly Lys Gin Val Val Glu 
335 

Asn Gly His Tyr Ser Tyr 
350 
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Arg lie His Arg Ser Pro Leu Cys 61u Tyr Met lie Asn Phe He His 

355 360 365 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu 61u 

370 375 380 

Asn Phe Thr He Leu 61n Val Val Thr Asn Arg Asp Thr 61n Glu Thr 
385 390 395 400 

Leu Leu Cys He Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 
405 410 415 ' 

Ala Gin His His He Tyr Arg Leu Val Lys Glu 
420 425 

<210> 28 

<211> 1281 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> <1)..(1284) 

<400> 28 

att acc tec aac gag tgg age tct ccc ace tec cct gag ggg age acc 48 
He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

1 5 10 15 

gcc tct ggg ggc agt cag gca ctg gac aag ccc ate gac aat gac gca 96 
Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala. 

20 25 30 

gag ggc gtg tgg age c eg gat att gag cag agt ttc cag gag gcc etc 144 
Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 
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35 40 45 

gcc ate tac ccg ccc tgt ggc agg cgc aaa ate ate ctg teg gac gag 192 
Ala He Tyr Pro Pro Cys 61y Arg Arg Lys He He Leu Ser Asp 61u 

50 55 60 

ggc aag atg tat ggt egg aac gag ctg att gcc cgc tac ate aag etc 240 
61y Lys Met Tyr 61y Arg Asn 61u Leu He Ala Arg Tyr He Lys Leu 
65 70 75 80 

egg aca ggg aag ace cgc acc agg aag cag gte tec age cae ate eag 288 
Arg Thr 61y Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 

85 90 95 

gtg ctg get cgt cgc aaa get cgc gag ate cag gee aag eta aag gac 336 
Val Leu Ala Arg Arg Lys Ala Arg Glu He Gin Ala Lys Leu Lys Asp 

100 105 110 

cag gca get aag gac aag gcc ctg cag age atg get gcc atg teg tet 384 
Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 
115 120 125 

• gca cag ate ate tec gee aeg gee ttc eac agt age atg gee etc gee 432 
Ala Gin He He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 

130 • 135 140 

egg ggc ccc ggc cgc oca gca gtc tea ggg ttt tgg caa gga get ttg 480 
Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 
145 150 155 160 

cea ggc caa gee gga acg tee cat gat gtg aag cet ttc tct cag caa 528 
Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

acc tat get gte cag cet ccg ctg cct ctg cca ggg ttt gag tct cet 576 
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Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 185 190 

gca ggg ccc gcc cca teg ccc tot gcg ccc ccg gca ecc cca tgg cag 624 
Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195' 200 205 

ggc cgc age gtg gcc age tec aag etc tgg atg ttg gag ttc tct gcc 672 
Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 V 

ttc ctg gag cag cag cag gae ccg gac acg tac aac aag cac ctg ttc 720 
Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 

gtg cac att ggc cag tec age cca age tac age gac ccc tac etc gaa 768 
Val His He Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 .250 . 255 

gcc gtg gac ate cgc caa ate tat gac aaa ttc ccg gag aaa aag ggt 816 
Ala Val Asp He Arg Gin lie Tyr Asp Lys Phe Pro Glu Lys Lys. Gly 

260 265 270 

gga etc aag gat etc ttc ga& egg gga ccc tec aat gcc ttt ttt ctt 864 
Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

275 280 285 

gtg aag ttc tgg gca gac etc aac acc aac ate gag gat gaa ggc age 912 
Val Lys Phe Trp Ala Asp Leu Asn Thr Asn He Glu Asp Glu Gly Ser 

290 295 300 

tec ttc tat ggg gtc tec age cag tat gag age ccc gag aac atg ate 960 
Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser Pro Glu Asn Met He 
305 310 315 320 
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ate acc tgc tec acg aag gtc tgc tct ttc ggc aag cag gtg gtg gag 1008 
He Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

aaa gtt gag aca gag tat get egc tat gag aat gga cac tae tet tac 1056 
Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 

340 345 350 

egc ate eae egg tee ccg etc tgt gag tac atg ate aac ttc ate cac 1104 
Arg He His Arg Ser Pro Leu Cys Glu Tyr Met Ue Asn Phe He His 

355 360 365 

aag etc aag cac etc cct gag aag tac atg atg aac age gtg etg gag 1152 
Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

aac ttc acc ate etg cag gtg gtc acc aac aga gac aca cag gag acc 1200 
Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 400 

ttg etg tgc att gee tat gtc ttt gag gtg tea gee agt gag cac ggg 1248 
Leu Leu Cys He Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 

405 410 415 

got cag cac cac ate tac agg etg gtg aaa gaa 1281 
Ala Gin His His He Tyr Arg Leu Val Lys Glu 
420 425 

<210> 29 
<211> 435 
<212> PRT 

<213> Homo sapiens 
<400> 29 
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He Ala Ser Asn Ser Tfp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

1 5 10 15 

Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu Ala 

35 40 . 45 

He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu Gly 
50 55 60 I 

Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu ^g 
65 70 75 - 80 

Tlir Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin Val 

85 90 95 

Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

100 105 110 

Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 175 

Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro He Gin Pro Pro Leu 

180 . 185 190 

Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 
195 200 205 
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Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 

210 215 220 

Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met 61u Val Gin Arg Asp Pro 
225 230 235 240 

Asp Thr Tyr Ser Lys His Leu Phe Val His He Gly Gin Thr Asn Pro 

245 250 255 

Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin lie Tyr 

260 .265 270 

Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu Leu Tyr Glu Lys 

275 280 285 

Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290 295 300 

Ser Thr He Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 
305 310 315 . 320 

Tyr Ser Ser Ala Asp Ser Met Thr He Ser Val Ser Thr Lys Val Cys 

325 330 335 

Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr Glu Tyr Ala Arg 

340 345 350 

Leu Glu Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

Glu Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
385 390 395 400 

Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 
405 410 415 
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61u Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 
420 425 430 

Val Lys Asp 
<210> 30 
<211> 1305' 
<212> DNA 

<213> Homo sapiens 

<220> ' 

<221> CDS 

<223> (1)..(1305) 

<400> 30 

ata gcg tec aac age tgg aae gee age age age ccc ggg gag gee egg 48 
He Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

1 5 10 15 

gag gat ggg ccc gag ggc ctg gae aag ggg ctg gac aac gat gcg gag 96 
Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

ggc gtg tgg age ccg gac ate gag cag age ttc cag gag gcc ctg gee 144 
Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin . Glu Ala Leu Ala 

35 40 45 

ate tac ccg ccc tgc ggc egg egg aag ate ate ctg tea gac gag ggc 192 
He Tyr Pro Pro Cys Gly Arg Arg Lys He lie Leu Ser Asp Glu Gly 

50 55 60 

aag atg tac ggc ega aat gag ttg att gca cgc tat att aaa ctg agg 240 
Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu Arg 
65 70 75 80 
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acg ggg aag act egg acg aga aaa cag gtg tec age eac ata cag gtt 288 
Thr Gly Lys Thr Arg Thr Arg Lys 61n Val Ser Ser His He Gin Val 

85 90 95 

eta get egg aag aag gtg egg gag tac cag gtt gge ate aag gee atg 336 
Leu Ala Arg Lys Lys Val Arg 61u Tyr Gin Val Gly lie Lys Ala Met 

100 105 110 

aac ctg gac cag gte tec aag gac aaa gee ctt cag age atg gcg tec 384 
Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

atg tec tct gcc cag ate gtc tet gee agt gte ctg cag aac aag ttc 432 
Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

age cca cct tec cct ctg ecc cag gcc gtc ttc tec act tee teg egg 480 
Scr Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

ttc tgg age age ecc cct etc ctg gga cag cag cct gga cec tct cag 528 
Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 . 175 

gac ate aag cec ttt gea cag cca gcc tac ecc ate cag ccg ecc ctg 576 
Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro lie Gin Pro Pro Leu 

180 185 190 

ccg ccg acg etc age agt tat gag cec ctg gee ccg etc ecc tea get 624 
Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 

195 200 205 

get gcc tct gtg cct gtg tgg cag gac cgt ace att gee tee tee egg 672 
Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 
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210 

ctg egg etc ctg 
Leu Arg Leu Leu 
225 

gac aeg tac age 
Asp Thr Tyr Ser 



gee ttc 
Ala Phe 

gac aaa 
Asp Lys 

ggg ecc 
61y Pro 
290 
age ace 
Ser Thr 
305 

tac age 
Tyr Ser 



tea gac 
Ser Asp 
260 
ttc ecc 
Phe Pro 
275 

cct aat 
Pro Asn 

ate eag 
He Gin 

tct get 
Ser Ala 



tec ttt ggc aaa 
Ser Phe Gly Lys 
340 

ctg gag aac ggg 



215 

gag tat tea gee ttc atg 
Glu Tyr Ser Ala Phe Met 
230 

aaa cac ctg ttt gtg cac 
Lys His Leu Phe Val His 
245 250 
eca ecc ctg gag gca gta 
Pro Pro Leu Glu Ala Val 
265 

gag aaa aag gga gga ttg 
Glu Lys Lys Gly Gly Leu 
280 

gee ttc ttc ett gtc aag 
Ala Phe Phe Leu Val Lys 
295 

gag ggc ceg gga gee ttc 
Glu Gly Pro Gly Ala Phe 
310 

gat age atg ace ate age 
Asp Ser Met Thr He Ser 
325 330 
cag gtg gta gag aag gtg 
Gin Val Val Glu Lys Val 
345 

cgc ttt gtg tac cgt ate 



220 
gag gtg 
Glu Val 
235 

ate ggc 
lie Gly 

gat gtg 
Asp Val 

aag gag 
Lys Glu 

ttc tgg 
Phe Trp 
300 
tat ggg 
Tyr Gly 
315 

gtc tec 
Val Ser 



cag cga 
Gin Arg 

eag aeg 
Gin Thr 

cgc eag 
Arg Gin 
270 
etc tat 
Leu Tyr 
285 

gee gac 
Ala Asp 

gtc age 
Val Ser 

ace aag 
Thr Lys 



gac cct 
Asp Pro 
240 
aac ecc 
Asn Pro 
255 

ate ta^ 
He Tyr 

gag aag 
Glu Lys 

etc aac 
Leu Asn 

tct eag 
Ser Gin 
320 
gtg tgc 
Val Cys 
335 

gee agg 
Ala Arg 



720 



768 



816 



864 



912 



960 



1008 



1056 



gag act gag tat 
Glu Thr Glu Tyr 
350 

cac cgc teg ecc atg tgc 1104 
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Leu 61u Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

gag tac atg ate aac ttc ate cac aag ctg aag cac ctg ccc gag aag 1152 
Gill Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

tac atg atg aac age gtg ctg gag aac ttc acc ate ctg cag gtg gtc 1200 
Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
385 390 395 400 

acg age egg gac tec cag gag acc ttg ctt gtc att get ttt gtc ttc 1248 
Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 

405 410 415 

gaa gtc tec acc agt gag cac ggg gcc cag cac cat gtc tac aag etc 1296 
Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 

420 425 430 

gtc aaa gac 1305 
Val Lys Asp 
435 

<210> 31 
<211> 1132 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

1 5 10 15 

His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 
20 25 30 
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Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 

Pro Pro Ala Ala Pro Ser Phe Arg 61n Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 

Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 
85 90 95 1 

Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn .Thr Val Thr 

115 120 125 

Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145 150 155 160 

Leu Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 

165 170 175 

Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 185 190 

Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195. 200 205 

Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225. 230 235 240 
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Gly Ala Ala Pro Glu Pro 61u Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 250 255 

Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 

Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His 

290 295 300 

Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro 

340 345 350 

Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr lie Phe Leu Gly Ser 

355 360 365 

Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 390 395 400 

Ala Gin Cys Pro Tyr Gly Val Leu Leu Lys Thr His Cys Pro Leu Arg 

405 410 415 

Ala Ala Val Thr Pro Ala Ala Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 425 430 

Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 
435 440 445 



wo 01/48149 



PCT/JPOO/01148 



Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 

450 . 455 460 

Vail Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 
465 470 475 480 

Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 
500 505 510 . 1 

Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He Leu Ala Lys Phe 

530 535 540 

Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly He Arg Gin His 

580 585 590 

Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 

595 600 605 

His Arg Glu Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

Pro Lys Pro Asp Gly Leu Arg Pro He Val Asn Met Asp Tyr Val Val 
625 630 635 640 

Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 
645 650 655 
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Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 665 670 

Pro 61y Leu Leu 61y Ala Ser Val Leu Gly Leu Asp Asp He His Arg 

675 680 685 

Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695 700 

Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
705 710 715 720 

Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser He He Lys Pro Gin 

725 730 735 

Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 

740 745 750 

Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr Leu Thr Asp 

755 760 , 765 

Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 

770 775 780 

Pro Leu Arg Asp Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 795 800 

Ala Ser Ser Gly Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 

805 810 815 

Ala Val Arg He Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly He Pro 

820 825 830 

Gin Gly Ser He Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

835 840 845 

Met Glu Asn Lys Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 
850 855 860 
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Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
865 870 875 880 

Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro 61u Tyr Gly Cys 

. 885 890 895 

Val Val Asn Leu Arg Lys Thr Val Val Asn Phe Pro Val 61u Asp 61u 

900 905 910 

Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 
915 920. 925 t 

Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser . 

930 935 940 

Asp Tyr Ser Ser Tyr Ala Arg Thr Ser He Arg Ala Ser Leu Thr Phe 
945 950 955 960 

Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 

Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys He Leu Leu Leu Gin 

995 1000 1005 

Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 

1.010 1015 1020 

Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val He Ser Asp Thr Ala 
1025 1030 1035 1040 

Ser Leu Cys Tyr Ser He Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 

1045 1050 1055 

Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 
1060 1065 1070 
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Lou Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Yal Thr 

1075 1080 1085 

Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 

Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn 
1105 1110 1115 1120 

Pro Aia Leu Pro Ser Asp Phe Lys Thr He Leu Asp 
1125 1130 

<210> 32 

<211> 3396 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(3399) 

<400> 32 

atg ccg cgc get ccc cgc tgc cga gcc gtg cgc tec ctg ctg cgc age 48 
Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

1 5 10 15 

cac tac cgc gag gtg ctg ccg ctg gcc acg ttc gtg egg cgc ctg ggg 96 
His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

ccc cag ggc tgg egg ctg gtg cag cgc ggg gac ccg gcg get ttc cgc 144 
Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

gcg ctg gtg gcc cag tgc ctg gtg tgc gtg ccc tgg gac gca egg ccg 192 
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Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala. Arg Pro 

50 ,55 60 

ccc ccc gcc gcc ccc tec ttc ego cag gtg tec tge ctg aag gag ctg 240 
Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 . 70 75 80 

gtg gcc cga gtg ctg cag agg ctg tgc gag cgc ggc gcg aag aac gtg 288 
Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 
85 90 95 ' 

ctg gcc ttc ggc ttc gcg ctg ctg gac ggg gcc cgc ggg ggc ccc ccc 336 
Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

gag gcc ttc acc acc age gtg cgc age tac ctg ccc aac acg gtg acc 384 
Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

gac gca ctg egg ggg age ggg gcg tgg ggg ctg ctg ctg cgc cgc gtg 432 
Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

ggc gac gac gtg ctg gtt cac ctg ctg gca cgc tgc gcg etc ttt gtg 480 
Gly Asp Asp Val Leu Val His Leu Leii Ala Arg Cys Ala Leu Phe Val 
145 150 155 160 

ctg gtg get ccc age tgc gcc tac cag gtg tgc ggg ccg ccg ctg tac 528 
Leu Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 

165 170 175 

cag etc ggc get gcc act cag gcc egg ccc ccg cca cac get agt gga 576 
Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 185 190 
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ccc cga agg cgt ctg gga tgc gaa egg gcc tgg aac cat age gtc agg 624 
Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

gag gcc ggg gtc ccc ctg ggc ctg cca gee ccg ggt gcg agg agg cgc 672 
Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

ggg ggc agt gcc age cga agt ctg ccg ttg ccc aag agg ccc agg cgt 720 
Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 

ggc get gcc cct gag ccg gag egg acg ccc gtt ggg cag ggg tec tgg 768 
Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 250 255 

gcc cac ccg ggc agg acg cgt gga ccg agt gac cgt ggt ttc tgt gtg 816 
Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

gtg tea cct gcc aga ccc gcc gaa gaa gcc ace tct ttg gag ggt gcg 864 
Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 

etc tct ggc acg cgc cac tec cac cca tec gtg ggc cgc cag cac cac 912 
Len Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His 

290 295 300 

gcg ggc ccc cca tec aca teg egg cca cca cgt ccc tgg gac acg cct 960 
Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

tgt ccc ccg gtg tac gcc gag acc aag cac ttc etc tac tec tea ggc 1008 
Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 
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325 330 335 

gac aag gag cag ctg egg ccc tec ttc eta cte age tct etg agg eec 1056 
Asp Lys 61u Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro 

340 345 350 

age ctg act ggc get egg agg etc gtg gag ace ate ttt ctg ggt tec 1104 
Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr He Phe Leu Gly Ser 

355 360 365 

agg eec tgg atg eca ggg act eec egc agg ttg ccc cgc etg ccc cag 1152 
Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

cgc tac tgg caa atg egg ccc etg ttt ctg gag ctg ctt ggg aac cac 1200 
Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 390 395 400 

gcg cag tge ccc tac ggg gtg etc etc aag acg cac tgc ecg etg ega 1248 
Ala Gin Cys Pro Tyr Gly Val Leu Leu Lys Thr His Cys Pro Leu Arg 

405 ■ 410 415 

get gcg gtc ace cca gca gee ggt gtc tgt gee egg gag aag ccc cag 1296 
Ala Ala Val Thr Pro Ala Ala Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 425 430 

ggc tct gtg gcg gee ccc gag gag gag gac aca gac ccc cgt cge ctg 1344 
Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 

435 440 445 

gtg cag ctg etc cgc cag cac age age ccc tgg cag gtg tac ggc ttc 1392 
Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 

450 455 460 

gtg egg gee tgc ctg cgc egg ctg gtg ccc cca ggc etc tgg ggc tec 1440 
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Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro 61y Leu Trp Gly Ser 
465 470 475 480 

agg cac aa6 gaa cgc cgc ttc etc agg aac acc aag aag ttc ate tec 1488 
Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

ctg ggg aag cat gee aag etc teg ctg cag gag ctg acg tgg aag atg 1536 
Leii Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 505 510 

age gtg egg gac tgc get tgg ctg cgc agg age cca ggg gtt ggc tgt 1584 
Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

gtt ccg gcc gca gag cac cgt ctg cgt gag gag ate ctg gee aag ttc 1632 
Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu lie Leu Ala Lys Phe 

530 535 540 

ctg cac tgg ctg atg agt gtg tac gtc gtc gag ctg etc agg tct ttc 1680 
Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

ttt tat gtc acg gag acc acg ttt caa aag aac agg etc ttt ttc tac 1728 
Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

egg aag agt gtc tgg age aag ttg caa age att gga ate aga cag cac 1776 
Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly He Arg Gin His 

580 585 590 

ttg aag agg gtg cag ctg egg gag ctg teg gaa gca gag gtc agg cag 1824 
Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 
595 600 . 605 
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cat egg gaa gcc agg ccc gcc ctg ctg acg tec aga etc cgc ttc ate 1872 
His Arg 61u Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

ccc aag cct gac ggg ctg egg ccg att gtg aac atg gac tac gtc gtg 1920 
Pro Lys Pro Asp 6Iy Leu Arg Pro He Val Asn Met Asp Tyr Val Val 
625 630 635 640 

gga gcc aga acg ttc cgc aga gaa aag agg gcc gag cgt etc acc teg 1968 
Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala 61u Arg Leu Thr Ser 

645 650 655 

agg gtg aag gea ctg ttc age gtg etc aac tac gag egg geg egg cgc 2016 
Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

.660 665 670 

ccc ggc etc ctg ggc gee tct gtg ctg gge ctg gac gat ate cae agg 2064 
Pro Gly Leu Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg 

675 680 685 

gcc tgg cgc acc ttc gtg ctg cgt gtg egg gcc cag gac ccg ccg cct 2112 
Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695 700 

gag ctg tac ttt gtc aag gtg gat gtg acg ggc gcg tac gac acc ate 2160 
Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
705 710 715 720 

ccc cag gac agg etc acg gag gtc ate gee age ate ate aaa ccc cag 2208 
Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser He He Lys Pro Gin 

725 730 735. 

aac acg tac tgc gtg cgt egg tat gee gtg gtc cag aag gcc gcc cat 2256 
Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 
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740 745 750 . 

ggg cac gtc cgc aag gcc ttc aag agc^cac gtc tct acc ttg aca gac 2304 
Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thf Leu Thr Asp 

755 760 765 

etc cag ccg tac atg cga cag ttc gtg get cac ctg cag gag acc age 2352 
Leu 61n Pro Tyr Met Arg Gin Phe Val Ala His Leu 61n Glu Thr Ser 

770 775 780 

ccg ctg agg gat gcc gtc gtc ate gag cag age tec tec ctg aat gag 2400 
Pro Leu Arg Asp Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 795 800 

gcc age agt ggc etc ttc gac gtc ttc eta cgc ttc atg tgc cac cac 2448 
Ala Ser Ser Gly Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 

805 810 815 

gcc gtg cgc ate agg ggc aag tec tac gtc cag tgc cag ggg ate ccg 2496 
Ala Val Arg lie Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly lie Pro 

820 825. 830 

cag ggc tec ate etc tec acg ctg etc tgc age ctg tgc tac ggc gac 2544 
Gin Gly Ser He Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

835 ' 840 845 

atg gag aae aag ctg ttt gcg ggg att egg egg gac ggg etg etc ctg 2592 
Met Glu Asn Lys Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 

850 855 860 

egt ttg gtg gat gat ttc ttg ttg gtg aca cct cac etc acc cac geg 2640 
Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
865 870 875 880 

aaa acc ttc etc agg ace ctg gtc cga ggt gtc cct gag tat ggc tgc 2688 
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Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 

885 890 - 895 

gtg gtg aac ttg egg aag aca gtg gtg aac ttc cct gta gaa gac gag 2736 
Val Val Asm Leu Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu 

900 905 910 

gcc ctg ggt ggc acg get ttt gtt cag atg cog gee cac ggc eta ttc 2784 
Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 
915 920 925 i 

ccc tgg tgc ggc ctg ctg ctg gat acc egg acc ctg gag gtg cag age 2832 
Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 

930 935 940 

gac tac tec age tat gee egg acc tec ate aga gcc agt etc acc ttc 2880 
Asp Tyr Ser Ser Tyr Ala Arg Thr Ser He Arg Ala Ser Leu Thr Phe 
945 950 ^ 955 960 

aac egc ggc ttc aag get ggg agg aac atg cgt cgc aaa etc ttt ggg 2928 
Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

gte ttg egg ctg aag tgt cac age ctg ttt ctg gat ttg cag gtg aac 2976 
Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 

age etc cag acg gtg tgc acc aac ate tac aag ate etc ctg ctg eag 3024 
Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys He Leu Leu Leu Gin 

995 1000 1005 

gcg tac agg ttt cac gca tgt gtg ctg cag etc cca ttt cat cag caa 3072 
Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 
1010 1015 1020 
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gtt tgg aag aac ccc aca ttt ttc ctg cgc gtc ate tct gac acg gcc 3120 
Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val lie Ser Asp Thr Ala 
1025 1030 1035 1040 

tec ete tgc tae tec ate ctg aaa gcc aag aac gca ggg atg teg ctg 3168 
Ser Leu Cys Tyr Ser He Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 
1045 1050 1055 

ggg gcc aag ggc gee gcc ggc cct ctg ccc tec gag gee gtg cag tgg 3216 
Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 

1060 1065 1070 

ctg tgc cac caa gca ttc ctg etc aag ctg abt ega cae cgt gtc ace 3264 
Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Val Thr 

1075 1080 1085 

tac gtg cca etc ctg ggg tea etc agg aca gee cag acg cag ctg agt 3312 
Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 

egg aag etc ecg ggg acg acg ctg act gee ctg ga|: gcc gca gcc aac 3360 
Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn 
1105 1110 1115 1120 

ccg gca ctg ccc tea gac ttc aag acc ate ctg gac ^3396 
Pro Ala Leu Pro Ser A^ Phe Lys Thr lie Leu Asp 
1125 1130 

<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 33 . 

ttggcttcca ggccataatt g 21 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence i 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 34 

aagagggcag atctatcgga 20 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 
sequence 

<400> 35 . 

atggatctcc tgaaggtgct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



wo 01/48149 



PCT/JPOO/01148 



<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 36 

aagagggcag atctatcgga 20 
<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400^ 37 

ggaagagtga gcggccatca agg 23 
<210> 38 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 38 

ctgctggaga ggttattcct eg 22 
<210> 39 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; artificially synthesized primer 

sequence 

<400> 39 

gccaacacca acctgtccaa gttc 24 
<210> 40 

<211> 24 ' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 40 

tgcaaaggct ccaggtctga gggc ■ „_ 24 

<210> 41 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 41 

ctctctctcc tcaggacaa 19 
<210> 42 
<211> 22 



wo 01/48149 



PCT/JPOO/01148 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 42 

tggagcaaaa cagaatggct gg 22 
<210> 43 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially sjnthesized primer 
sequence 

<400> 43 

ctgagatgtc tctctctctc ttag 254 
<210> 44 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 44 

acaatgactg atgagagatg 20 
<210> 45 
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<211> 18 

<212> DNii . 
<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 45 

cagacctgaa ggageicct '18 
<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 46 

gtcagcgtaa acagttgc 18 
<210> 47 
<211> 20 
<2r>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 47 

gccaagaagc ggatagaagg 20 
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<2I0> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 48 

ctgtggttca gggctcagtc 20 
<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 49 

cagtggagct ggacaaagcc 20 
<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 50 
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tagcgacggt tctggaacca 20 
<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 
sequence ' 
<400> 51 

ctgtcatctc actatgggca 20 
<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 
<400> 52 

ccaagtccga gcaggaattt 20 
<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 
sequence 
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<400> 53 

aagacgtcaa gccctttgtg 20 
<210> 54 
<211> 20 
• <212> DNA 
<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 54 

aaaggagcau; actttggtgg 20 
<210> 55 
<21I> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 55 

agcaagaata cgatgccatc 20 
<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Description of Artificial Sequence: artificially 
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synthesized primer sequence 
<400> 56 . 

gaaggggtgg tggtacggtc 20 
<210>57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ' 

<223> Description of Artificial Sequence: artificially synthesized priiser 

sequence 

<400> 57 

tgggaatggc tatgtcagtg 20 
<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 58 

ctggtaatct gtgttgtagg • 20 
<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence . 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 59 

caagggcctc tccaaacttg 20 
<210> 60 
<211> 20 
<212> DNA 

<213> Ai-tificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 60 

gccccagaga ceigcattcca 20 
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